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THE IMEDICOLEGf^L NECROPSY 

A Symposium Held at the Milwaukee Meeting of the 
American Society of CImical Pathologists, 

June, 1933 

INTRODUCTION 

FREDERIC E. SONDERN 

Chairman, Committee on Necropsies, American Sodeiy of Clinical Pathologists 

TMs sjunposium embraces a series of articles of a definitely 
specialized character dealing with the determination of the cause 
of death in supposedly’’ criminal cases as weU as in some others 
which are also subject to review in courts of law. The result of 
such work often has a direct bearing on the comfiction or ac- 
quittal of those accused of crime, and its methodical accuracy by 
specially qualified men with tmusual experience has become a 
material aid in jurisprudence. 

The “Coroners System” so universal in om* country, means 
briefly an officer elected by his pohtical party who appoints a 
local physician deputy to perform his medicolegal necropsies. 
His tenure of service is possibly but one term when he maybe 
followed by a similar officer and deputy phy’-sician of other political 
affiliation. It stands to reason that no definitely expert service 
by specially qualified men with long experience can be developed 
in this w’-ay. With a full realization of the shortcomings of that 
system, the medical profession for years advocated its replace- 
ment by a Medical Examiner whose qualifications and service 
should be modelled on European usage. 

The Medical Examiner is a civil service non-political appoint- 
ment for life or at least a long period of years, the selection being 
made from a list of fundamentally qualified medical men. He 
organizes an office with such assistants as he may need and a 
laboratory wnth specialists in toxicology, histological pathology 
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and what not according to the extent of the sendee. A number of 
the large cities of the nation have now replaced the Coroner in 
this way with the result of a far more cfTecth-e system as can 
easily be evaluated from the articles published herewith. Eveiy 
city of sufficient size \nll do -well to make the same change and 
if the size of the town does not Justify these modern facilities for 
expert work such sendee can embrace a county, several counties 
or even a state. 

Evolution in the sendee of the various iNIedical Examines has 
demonstrated the fact that it is even difficult to secure properly 
qualified assistants for these sendees to say nothing of proper 
candidates for the positions of Medical Examiner. The various 
medical schools were appealed to for the establishment of post- 
graduate courses of special instruction for the pmpose of better 
qualifying such candidates. The fall of 1933 saw the opening of 
the first unit of this kind, by the Univeisity and Belle\’ue jMedical 
College of Kew York Univemity. These courses in forensic 
medicine will include a series of lectures to undergraduates during 
the second semester of the fourth j'car and additional elective 
courses for them in the various branches of this specialty. Post- 
graduate courses will also be arranged to include comprehensive 
work for the qualification of Medical Examiners. These courses 
are now being established largely by the authom of the articles 
published herewith, all men in active sendee with a constant 
large amount of demonstrable material. Thus the undertaking 
wdll do much to advance forensic medicine and create needed 
sjiccialists of this kind. 

The careful post-mortem examination of the human body to 
learn the details of the cause.s of death in any case is without doubt 
one of the gi'oatest factors in the progress of the accurate diagnosis 
of disease. This is .so well evaluated by the pathologist Horst 
Oertel in a publication twenty years ago on the history of the 
autopsy in the development of scientific medicine, that a con- 
densed review of his outline seems justified. It appears that 
Italy dcser\-cs the credit for the first step. YHiile preceded b3' 
Ovarlier ^vorkers of note, itlorgagni in I7G7 was really the finst to 
correlate the change found at autopsy wdth s^mptom-s of discn.se. 
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His was a pathologic-anatomic explanation of symptomatology 
rather than a system of patholog 5 ^ Bichat in France soon after 
(1771-1802) based his throey of the development of disease on 
extensive studies of general anatomy in distinction to the es- 
tablishment of the seat of disease by Morgagni. The Frenchmen 
Corvisart and Laennec, largely on the basis of Bichat’s work saw 
in it the fundamentals of physical diagnosis. Subsequently these 
two men, though not actually the originators, perfected percus- 
sion and auscultation, Corvisart in 1808 and Laennec in 1815- 
1819. Austria became prominent soon after by the work of 
RoMtanskj’- (1804-1878) in Vienna. He traced the character 
and relationship of processes of disease bj’- modem general pathol- 
ogj’’ and particularly histologic pathology. 

It, is evident throughout in following the progress of medicine, 
that it went hand in hand with and was largely based on work on 
the cadaver, and nowhere is this more appai’ent than in the study 
of medical progress in German 3 ^ During the first half of the 
nineteenth centiu^’- under the speculative natural philosophy of 
Schelling, Germany remained far behind France, England, and 
Austria where serious efforts to overcome such purely speculative 
ideas and s 3 ’'stems was making rapid headway. While Rokitan- 
sky in Austria and Corvisart and Laennec in France were estab- 
lishing pathology'' as the foundation for diagnosis, Gennany was 
still in the grasp of battling sqhools and systems such as home- 
opathy of Hahnemann, polypragmasia, Rademacher’s system, 
Priessnitz’ S 5 ''stem, Flesmerism, etc. An illustration of what was 
taught in pathology can be seen from a translation of few sen- 
tences from a syllabus entitled: The Natural Families of Diseases 
(Berlin 1851). 

Disease has, although it represents a process of death, an organic combination 
of several actions, which develop from the innermost part of one nucleus. This 
nucleus is its principle. Disease grows from this nucleus to a system of actions. 
In this system the nucleus represents the fundamental action, the stem of the 
disease, from which extend many branch actions as for instance constipation, 
colic, vomiting, fever, etc. 

' It becomes more ridiculous as it continues. 

Virchow, that great father of pathologic anatomy in Germany 
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said at the beginning of Ins outstanding career in 1854, ‘‘German 
medicine on account of its vic^vs and dissenting schools has been 
the laughing stock of the world.” Definite as was the lack of 
progress in medicine in Germany during the first half of the nine- 
teenth century in which period pathologj’- was completelj’’ ne- 
glected, just so pronounced was the advance to a position of 
greatness and leadership during the second half of that century in 
which period ^rirchow did more to establish pathologic anatomj’ 
as the foundation of clinical medicine than any other man before 
or since. He taught and demonstrated at the autopsy table with 
a system, perseverance and force never approached before, that 
every disease represented an antomically locaUzed process and 
that therefore the goal of all pathologic conceptions must be 
objective knowledge of and location of the diseased processes — 
no speculative idea. 

Upward of twent 3 ’' j^eam ago Richard Cabot of Boston rather 
startled the profession in his argvmients favoring post-mortem 
examinations, with the publication of the percentages of correct 
clinic.al diagnosis of what appeared to be the most important le- 
sion revealed bj' 3,000 autopsies. Onlj’’ a few of the more evident 
diseases exceeded 75 percent in the hands of an experienced di- 
agnostician, nianj' important diseases falling below 50 percent in 
recognition and some even below 25 percent. 

About the same time, nameb' twenU’ years ago, Corwin in a 
statistical study of the percentages of autopsies obtained on per- 
sons dying in hospitals in the United States compared with those 
in other countries, demonstrated the striking fact that the figures 
in our largest hospitals ■were much lower than those in similar 
institutions oLsewhere. The average percentage of autopsies in 
the .stated number of the largest hospitals in the various countries 
was as follows: United States, seventeen hospitals average 22 
percent. Canada, three hospitals average GO percent. England 
and Scotland, five hospitals average 7G percent. Germanj' and 
Austria, eight hospitals .average 90 percent. Of course these 
figure.s have undergone much change in the.‘'e last two dccade.s 
and while there has been a ver 3 ' decided improvement in our own ' 
figures they are still not comparable with those of the other coun- 
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tries. The reasons for our difficulty in obtaining autopsies on 
persons djing in hospitals are, the claims of the anatomical de- 
partments of our medical schools for unclaimed cadavers, adverse 
public opinion to autopsies, the autopsy law, and the imdertaker’s 
objection to an autopsj''. 

The claims of the anatomical departments of the medical 
schools on unclaimed cadavers for purposes of dissection by stu- 
dents and others are regulated by law which only too frequently 
robs the clinical and pathological departments of the hospital of 
the benifits of post-mortem study in these cases. This problem 
has not been solved as jnt and unfortunately the Continental 
S3’’stem of clearing all anatomical material through the pathologi- 
cal department would be difficult if at ail possible to introduce. 

Adverse public opinion to autopsies has been considerablj" 
reduced in recent j^ears by the increase in public health education 
by means of lectm-es, radio addresses, magazines and newspapers 
with the result that rehgious and other scruples are being over- 
come. The tact and sjunpathj’' of the hospital official whose task 
it is to obtain consent to an autops}’’ is most important and now 
generally realized. 

The laws concerning necropsies vary in the different states of 
the Union and as a whole obstruct rather than facilitate securing 
post-mortem examinations. For example, the former law in 
New' York was such that almost anj'one could claim a body, and 
could prevent an autopsy bj’’ wdthholding consent. It was a 
common practice for undertakers to claim bodies, prevent an 
autopsj^ and then seek next of kin more diligently perhaps than 
the hospital did. Largely through the efforts of the New York 
Academy of Medicine the law was recently changed and now 
prevents this and other evils, but it is not yet a model law'. The 
matter of framing a uniform model law' and having it enacted by 
the various states in the interest of medical science is one which 
deserves serious attention on the part of medical educators and 
the profession generally. 

The undertaker's objection was found to be perhaps the most 
important obstacle to an autopsy, at least in the City of New 
York, by his quiet firm advice against it to members of the family 
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arranging for the funeral. This attitude can easily be understood 
wlien realizing the relatively large number of post-mortem ex- 
aminations fonnerly made by junior hospital physicians as well as 
the frequent disregard even by the experienced pathologist of the 
need of leaving intact structures required for proper and uncom- 
plicated embalming. Realizing the importance of securing the 
good will of the undertakers to eliminate their objections, a joint 
committee was fonned to represent the New York Academj^ of 
Medicine, the New York Pathological Society, and the Metropoli- 
tan Funeral Director’ Association. This Committee prepared 
a report' the value of which is sudi that it has been included in 
the papers published in this monograph. It has also been printed 
in display fonn and is posted on the walls of cveiy autopsy room 
in New York. A Subcommittee on Grievances was also created 
and is subject to call at any time to adjudicate complaints by a 
pathologist or a funeral director as the case may be. ^^^nle such 
grievances were rather frequent at first there has not been a single 
one in the last six months. The benefits which have come to 
both the pathologists and the funeral directors are such that a 
similar arrangement in other large centres is urged. 



THE IHEDICOLEGAL SYSTEM OF THE UNITED 

STATES 


OSCAR T. SCHULTZ 

Director of Laboratories, St. Francis Hospital, Evanston, Illinois 

INTRODUCTION 

It is perhaps fitting that a discussion of the medicolegal system 
of the United States should introduce a sjunposium on the medi- 
colegal necropsy. Such a discussion -will have to deal vdth the 
system that prevails throughout the greater part of the country. 
That system is the one with which most of you, as pathologists, 
come in contact. The prevailing sj'stem leaves much to be 
desired. YTiat I shall discuss, therefore, forms a contrasting 
background for what is to follow by those who work under a better 
S5"stem that is in use in onlj'- a few localities. 

I am not sure that any suggestions that I maj’’ make for improv- 
ing the status of legal medicine in the Unites States will have the 
complete approval of you who, as pathologists and experts in 
laboratory'' medicine, may receive some financial gain from your 
participation in the workings of the existing system. I main- 
tain the thesis that the important subdi\dsion of legal medicine 
which has to do with “the application of expert medical knowledge 
to the needs of law and justice’’ (Oertel^) is just as much a func- 
tion of government as is the administration of justice itself. A 
system that would make available to the administration of justice 
the best type of medical servdce would necessitate some form of 
fulltime or parttime service that would probably take away from 
some of you some of the odd jobs that you perfoim under the 
present system. But I am sure that you -Rdll be willing to sub- 
ordinate such opportunities for minor personal financial gains to 
the greater good of society at large. 

7 
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APPLTCATIOX OF MEDICINE TO LAW 

The application of medical knowledge to law occurs along 
several lines that have been left more or less distinct under the 
American system. First comes the investigation of those deaths 
into whose causation the element of criminality or accident may 
lia-v’e entered. Of equal importance are questions invohdng the 
mental status or legal responsibility of one accused of crime. 
Fatal and nonfatal injuries to the person through accident or 
casualty present many perplexing problems that find their way 
into the cixfil courts. A final application of medicine to law is 
that wliich concerns the use of medical and other sciences in the 
detection of crime and in the apprehension and identification of 
suspects. 

These various legal Cvspects of medicine often involve the 
manner of presentation of medical facts and opinions to the legal 
tribunal. This carries over into the field of expert medical 
testimony, an important subdivision of legal medicine that can 
receive no more than this brief mention here. Medicolegal 
psychiatr3’’ concerns the pathologist onl}' in so far as neuro- 
pathologic or laboraton,'- questions ma}’’ be involved. Tlie 
pathologist ma}' occasional^'^ be called upon in personal injurj- 
cases, and his aid is sometimes sought b3" the police, but the most 
important medicolegal activities of the pathologist come intoplnx’' 
in connection with the fimt of the applications of medicine to 
law mentioned above, namclj', the investigation of supposedh’' 
criminal or accidental deaths. It is this aspect of our medico- 
legal sy.stem that I propose to discuss more 111113'. 

THE COKONEn 

Except in a verj' limited number of jurisdictions, the investi- 
gation of deaths that require the attention of an agenej’- of go%’cm- 
ment is made b%'^ the office of coroner. It is not ncce.ssary to 
trace the historj' of this ancient and honorable office, save to 
mention that it was transplanted from England to the original 
co!onic.s. From them it was transferred to the states. In 
tv.-cntj'-iour of the states the office is unfortunateh' pro^nded for 
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by the state constitution. I say unfortunatel}’^, because the 
mere mention in the constitution that there shall be such an 
office as that of coroner makes necessary a constitutional amend- 
ment if the office is to be replaced by the more efficient system 
under which other's taking part in this symposium work. 

The duties of coroners are prescribed by statute. In most 
states these laws were framed when a rural type of civilization 
prevailed and the population was widely scattered. The con- 
densation of population into large industrial urban and suburban 
communities has brought about conditions that did not exist and 
that could not be foreseen when the original laws were drawn. 
The statutes relating to coroners have undergone no essential 
modifications that would better fit them to meet modem 
conditions. 

No one will question the need of official inquiry into the cause 
and manner of certain kinds of deaths. Suspected homicide 
certainly belongs in this categorjL If death is presumably due to 
suicide, the coroner must act because death due to the unlawful 
act of another must be excluded. In most jurisdictions deaths 
due to accident or casualty must also be investigated by the 
coroner, because criminal or negligent actions of others may be 
involved. The coroner’s investigation assumes great impor- 
tance in suicidal and accidental deaths, not only because of thei^ 
possible criminal or negligent content, but because important 
civil questions relative to workmen’s compensation and accident 
and life insurance may be involved. A previous analysis®- ® of the 
kinds of deaths requiring such official action as is here discussed 
revealed that in five populous imTsdictions homicidal deaths 
constituted only 1.6 to 6.5 per cent of the total, suicide only 5.4 
to 9.5 per cent, and casualty from 30.3 to 40.7 per cent. In four 
of the jurisdictions, aU forms of violent death constituted only 
39.6 to 49.1 per cent of the total; in the fifth jmisdiction the 
figure was 56.7 per cent. 

The physician will be quick to recognize still another group of 
cases in which some sort of official action is necessary. The lay- 
man and the lawyer give little thought to this group, although 
their importance is evident from the fact that they made up more 
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than half of the totals in the jurisdictions whoso figures were 
analyzed. These arc the deaths of persons who have not been 
attended by a physician and who are dead or dying when the 
phy.sician arrives. The ph\’sician has no right to issue the death 
certificate in such a death, altliough he is frequently importuned 
to assume this responsibility and sometimes does assume it. 
The re.sponsibility of issuing or authorizing a death certificate 
rests with an agency of government, wliich agency in most locali- 
ties is the office of coroner. 

THE COROXER’s NECROPSV 

In no instance can tlie cause and manner of death be deter- 
mined with the scientific accuracy that* should be required by law 
witliout a necropsy, hlany, and especially many physicians, 
seem to think that the coroner has unlimited autliority in the 
matter of perfonning or authorizing a necropsy. It might be a 
good thing for the future of medicine and of humanity if coroners 
did have such broad autliority, provided it were intelligently used. 
Vital statistics ns they relate to causes of death and to the inci- 
dence of disease would certainl3'’ be more accurate than the}' arc 
at present. But the coroner’s office is not a diagnostic service, 
and in the determination of the cause of nonviolent deaths the 
activities of the office are restricted. 

In the performance of necropsies the coroner is restricted to 
those instances in which death is presumably due to violence. He 
can })rc.sumc that death is due to violence until proved to the 
contrary' bj’ necropsy- As a matter of fact, in manj' jurisdictions 
the coroner does necropsic.s in nonviolent deaths upon the basis of 
such nn assumption. In most of the legal actions brought against 
coronen^ for the illegal perfomiance of necropsies and in which the 
verdict ha.s been against the coroner, the adverse judgement has 
been ba.scd upon the fact that he did not have suflicicnt rc.ason 
to warrant him in luisiuning that death was due to violence. 
Apj).arenth' there mu.st not be a mereb' negative pre.sumption 
that death ma\' have been due to violence until proved otlienviso 
In' necropw, but there mu.sl be .‘^t rough' positive presumption 
that death was due to violence before the necropsj' is done. 
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The trend of legal opinion, in those instances in which higher 
courts have had to determine whether the coroner had overstepped 
his authority, seems to consider the coroner’s necropsy a part of 
the inquest, and not something apart from the latter which might 
lead to an inquest. Such an interpretation of the statutes would 
result in extreme restriction of the authority of the coroner in 
some jurisdictions. I am referring now to the magisterial or 
quasi-judicial inquiry known as the inquest, as opposed to the 
mere preliminary- investigation or \-iew of the dead body. In 
only eight states and the District of Columbia are the statutes 
so worded as to authorize an inquest if the deceased was unat- 
tended by a physician and the cause of death is unknown. In 
four states deaths due to casualty or accident are subject to 
inquest, but deaths due to unknown causes are excluded. In the 
remaining states, excluding the New England states that use the 
medical examiner sj-stem, the holdmg of inquests is restricted to 
those deaths that are presumably due to “imlawful means” or 
•to the “criminal or unlawful act of another.” Perhaps in the 
small number of states of this group, whose statutes include the 
words “default or negligence of another,” this phraseology'- might 
be construed to include deaths due to casualty. 

THE coroner’s INQUEST 

The restrictions that hedge about the holdmg of inquests 
seriously limit the authority of the coroner. But even in those 
instances in which the statutes of every^ state authorize an inquest, 
namely’- deaths due to suspected murder or manslaughter, the 
in^a^t would appear to be a most futile and mutUe procedure. 
It is futile because of the lack of training in law or criminology- 
of the average coroner and because of the character of the average 
coroner’s jury. It is useless because the kind of investigation that 
the coroner’s inquest is belongs more properly in the hands of the 
prosecuting attorney-, who is responsible for the conduct of the 
criminal legal procedure that may arise out of the investigation. 
Emphatic attention has been called to the useless, and often 
harmful, character of the coroner’s inquest by’^ Joseph Du Vmer,^ 
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a former assistant district attorney for New York Count}', wlio 
said: 

lljc coroner docs nolliing that must not be done over again. Xo rcli.ance 
can he placed on anytliing that he has done, nor can he be trusted to do any- 
thing right. Every' case in which there may be criminal responsibility' must 
be watched. 

!Many changes are ncccssarj’’ if the coroner’s office is to become 
the efficient, modem medicolegal agency that it should be in our 
sj'stcm of judicial administration. One of the most fundamental 
and important changes is the abolition of the coroner’s inquest ns 
a function of the coroner. Bj' making the prosecuting or state’s 
attorney responsible for the inquisition that the coroner now con- 
ducts, not only would duplication of work be avoided and bettor 
work be done in criminal cases, but the costs of jurors’ and witr- 
ness’ fee.s entailed by the coroner’s inquest would be eliminated. 

CAUSES OF POOR FUXCTIOXING OF THE COROXER’B OFFICE 

Yliat has been said is condemnator}’ of the office of coroner as 
an agency of government. Individual coroners differ in intelli- 
gence. in general ability, and in the efficiency with which they 
perfonn the duties of their office. But chief condemnation falls 
not upon the individual who may be coroner, but upon the office 
it.‘?elf a.s a part of the governmental machinery. The faults of 
the office arc largely those of the laws under w'hich it works. The 
office is an elective one. It is an obscure political office that is 
usually passed out to some minor light in the partisan political 
organization. In some jurisdictions it docs not have even this 
doubtful distinction and may be had for the asking b}* one who 
bn.': not yet attracted political attention. The tenure of office is 
short. Although the office has duties of a highly technical or 
specinlizcd medical and Icgan character, in most states no quali- 
fications arc required of a.spirant.s for the office. 

The authority of the coroner in the performance of his duties i.s, 
ns has already' l>ecn indicated, poorly' defined. The law.s relating 
to the office have lieen made antiquated by' changed conditions, 
quote Du ^’ivier again ; 

jptudy of the ofilce leads one to the inevitable conclusion that 
It sc an ir.«:tituthn of povernme.nt wholly’ unsuited to the needs of the day. 
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Perhaps the most fimdamental problems connected Tvdth the func- 
tions of the coroner’s office arise out of the fact that it is of varia- 
ble importance in different states and in different units of the 
same state, a fact that the laws relating to the office fail to recog- 
nize. In 1932 there were only seven inquest cases in each of two 
Illinois counties. In 1930 there were 4,098 inquest cases in Cook 
County of the same state. It is obvious that the latter jurisdic- 
tion makes much hea-vder demands of its coroner’s office than does 
either of the other two counties. However one or a few homi- 
cides in a rural community may be just as disturbing to the social 
structure and may demand just as careful work in a just adminis- 
tration of justice as a larger number of similar cases in a metro- 
pohtan area. Until this difference dependent upon population is 
recognized by society, the important medicolegal work of a con- 
gested urban jurisdiction will continue to be hampered by laws 
that function none too well even in a sparsely settled rural county. 
In the failure to recognize the relation of density of population to 
the work of the coroner the American governmental system re- 
veals its failure to recognize an important feature of the English 
coroner'sj'stem. The latter has long made a distinction between 
coroners of counties, coroners of boroughs, and coroners of the 
city of London. 

IS THE coroner’s OFFICE NECESSARY? 

There would be little logic in criticizing the coroner’s office as a 
medicolegal agency if nothing better could be or had been de’^dsed 
to take its place. We have hved so long with the office that some 
seem to think that life and government without the office are 
impossible. But a number of states get along as weU, but not 
necessarily any better, without county coroners than do many 
states with coroners. In seven states the office of coroner does 
not exist, justices of the peace performing the duties usually 
assigned to coroners. In an eighth state, with an elective coroner 
system, the statutes pro^dde that justices of the peace may view 
bodies and hold inquests. What may be the advantage of substi- 
tuting the justice of the peace for the coroner, other than the 
elimination of a min or elective official, is not apparent. It would 
appear to be an admission that the work done by coroners in 
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other states is held to be of relatively Kttle importance in those 
states where the justice of the peace does such work. 

In Nebraska, the comity attorne 5 ’’ performs all the duties that 
had been enjoined b}’- law upon the county coroner previous to 
1917. In the state of Washington, the prosecuting attorney acts 
as coroner in counties with a population of less than 40,000. 
This is a distinct improvement over the usual coroner system. 
It places the important legal duties of the coroner’s office with an 
official trained in the law. The medical duties are performed by 
physicians named by the county or prosecuting attorney,' just as 
in most states a physician is selected by the coroner. The system 
is faulty in that it prescribes no quahfications for the examining 
physicians and pro^ddes for no de&aite period of service. 

REFORM OF THE CORONER’s OFFICE 

Reform of the American medicolegal system, in those of its 
aspects that have to do with the investigation of deaths, vdth the 
application of psychiatry to law, and vdth the presentation of 
expert medical opinion to tribunals, is imperative if the people 
of the United States are to have a system of judicial administra- 
tion comparable in high character of work to that of the countries 
of continental Europe, of Scotland, of Egypt, of Japan, and of a 
nmnber of South American coimtries. In so far as the work 
usually done by coroners is concerned, the way to better service 
has already been put into effect in a number of jurisdictions. 
The method of procedure in use in Nebraska and the state of 
Washington lacks only provisions for the appointment of quali- 
fied physicians and their continued service under conditions 
that vdll free them of political pressure to make that method 
practically identical with the medical examiner system that fimc- 
tions so excellently in Suffolk County (Boston), Massachusetts, 
New York City, and Essex County (Newark), New Jersey’’, and 
that does somewhat less better work in the rest of the state of 
Massachusetts and in the other New England states. 

Under the medical examiner system, the examiner is an appoin- 
tive official. He serves either continuously imder civil service, as 
in New York City, or for a stated period of years, as in the other 
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jurisdictions. , If appointed for a teriii of years he is reappointed 
repeatedly. The result is that in New York City, Suffolk County, 
h'lassachusetts, and Essex County, New Jersey, the medical 
examiners have served continuously for many years. Their 
appointment in the beginning having been based upon a knowl- 
edge of pathologj*^, the value of their sendees to their communi- 
ties through increasing experience gained by continued work in a 
technical field should be obvious. If the medical examiner’s 
investigation brings to light anjd.hing suggesting criminality or 
negligence, he reports his findings directly to the district or prose- 
cuting attorney, who makes the necessary further legal investiga- 
tion of the case. Although the examiner reports his findings in 
criminal cases to the prosecutor, he is not influenced by political 
obligations to the latter, since the appointment of the medical 
examiner is not made by the prosecutor. The medical examiner 
system has the patent advantages of a simpler and more direct 
method of procedure in criminal cases and of expert medical 
service in all deaths that must be referred to some agency of 
government. It has the added advantage of modem laws drawn 
to meet contemporary conditions. 

It is difficult to see how the coroner’s office may be reformed 
short of complete abolition. The most fundamental reform that 
is necessary in the interest of better public ser\dce is the abolition 
of the inquest and the transfer of the coroner’s inquisitional 
functions to the public prosecutor. Such a change would leave 
to the coroner only nonviolent deaths. The investigation of these 
is primarily a medical problem and should be made by medical 
experts. Action by a coroner would not be necessary in such 
cases. The medical expert could transmit his findings directly 
to compensation boards, registrars of vital statistics, health 
departments, or any other agency entitled to know the facts. 
Abolition of the inquest as a duty of the coroner therefore logi- 
cally leads to abolition of the office itself and to the replacement 
of the coroner by the medical examiner. 

The superiority of the medical examiner sj’'stem in those popu- 
lous communities where the system has been tried is without 
question. But this system has not yet been as well adapted to 
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the needs of less densely populated parts of the state as should 
be the case. Massachusetts abolished the office of coroner and 
substituted that of medical examiner in 1877. The two examiners 
of SuffoUc County are on a fulltime, salaried basis, in the rest 
of the state the examiners are on a fee basis. Their number 
varies from one to eleven for each of the thirteen counties outside 
of Suffolk. This state-wide medical examiner system is a de- 
cided improvement over the antiquated coroner system, but it is 
not as well adapted to modem conditions as it might be, because 
at the time of its adoption the important role of automobile 
transportation in American life could not be foreseen. 

A modernized state medical examiner system should disregard 
county limits, if this is constitutionally possible. Each medical 
examiner district of the less densely populated portions of the 
state should consist of several counties, the size of the district 
being determined by population, which is the factor that governs 
the amount of work that must be done, and by local transporta- 
tion facilities. The cost of maintenance of such a medical 
examiner district could be prorated among the counties constitut- 
ing the district. In a number of states two or more counties maj’' 
unite in the construction and maintenance of a sanatorium for the 
treatment of tuberculosis. The cost of the care of indigent 
patients in the hospital of the state University’s medical school 
is charged against the county from which the patient comes. 
A state medical examiner system composed of districts such as 
have been suggested would give to all parts of the state a much 
higher tj-pe of expert service than is possible under any other 
system. 

To pro^dde each examiner district of the state with all the 
laboratory facilities that might at times be necessary for thorough 
and scientific medicolegal work would probably entail a greater 
expenditure than the volume of work to be done would warrant. 
In a state medical examiner system in which the local districts 
are in charge of appointed and reasonably well trained pathol- 
ogists, there should be a central state agency, to wliich local 
examiners might refer such materials as require microscopic, 
chemical, or other scientific investigation and such problems as 
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require highly expert opinion for their solution. The creation of 
such an agency in each state, for which the name medicolegal 
institute might be adopted, has been recommended b3’' the Ameri- 
can Medical Association and the American Bar Association. 

Back of whatever medicolegal system that might be devised 
must be laws that clearly define the duties that are to be per- 
formed under the system and the authority for the performance of 
the prescribed duties. Such statutory definition must be made in 
the fight of the needs of society as it is constituted at the present 
day. 


PEEinSSIOK’ FOR KBCROPSY 

I have been asked to suggest a form for a fool-proof necropsy 
permit. I am afraid that it will be impossible to devise a fool-proof 
permit until such time as our social organization reaches the 
millenial state when fools are no longer bred or developed. A wise 
man has said that any fool can start a civil law suit if he can get 
a knave of a lawj^er to bring the suit. Whether he vdll win the 
suit is another question. But so long as fools and knaves exist, 
suits will be brought for the alleged filegal or unauthorized 
performance of necropsies. 

Most of the suits of this kind that have been brought have been 
against coroners. The coroner needs no expressed permission to 
perform or authorize a necropsy. The statutes define the con- 
ditions under which he may exercise this important medical 
function. As has already been pointed out, di85culties arise 
because the statutes are not precise enough in their definition of 
authority. The coroner maj’- find himself brought sharply to a 
halt by a court decision to the effect that he has overstepped the 
bounds of his statutory authority. The matter of legal permis- 
sion for a coroner’s necropsj^ requires little further discussion here. 
The question is one of what the coroner may do under the written 
laws relating to his office. He may not be able to find the answer 
to the question except through a court decision. The fiabfiity 
rests with the coroner who authorizes the necropsy’', rather than 
with the physician who does the work under the orders of the 
coroner. 
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For the performance of a necropsy by another than the coroner, 
yrhen no medicolegal problem is involved, peimission is necessary. 
It is to be noted, however, that in only one state, Connecticut, 
is it necessary that the permission be in written form. In this 
connection it may also be noted that in one of the most important 
University teaching hospitals in the country, which has the high 
permission necropsy percentage common to such hospitals, no 
relative is asked to sign any form of permit. The attending 
physician signs a printed form affirming that he has received 
permission for necropsy from the person whose name and rela- 
tionship to the deceased are written into the form. In the 
twenty-two years during which this method has been in vogue in 
that hospital, no difficulties have arisen. 

Most hospitals, as a matter of protection, require that the per- 
mission for necropsy be in writing and be signed by a responsible 
person. 'RTiile such a peimit may not actually be necessary, 
there can be no question but that it protects the hospital against 
knavery and mendacity. It may not prevent the bringing of a 
law suit, but it may be the main factor in preventing the loss of the 
suit. "ViTien difficulties arise over the performance of a necropsy, 
permission having been actually given, they may arise out of any 
one of several factors. 

The allegation may be made that permission was given by one 
not legallj’' entitled to grant it. The person who may give per- 
mission to hold a necropsy is the one entitled by law to the 
custody of the body. In general, this is the surviving spouse or 
the next of kin. If there are several relatives of equal degrees of 
kinship, as two parents or several brothers and sisters, it would 
not appear necessary to have the consent of all such kin. The 
right of custodj’- carries with it the duty of legal disposal. The 
relative who accepts the custody of the body and the responsi- 
bility of sepultirre would appear to be the one who should sign 
the permit. An adult son of the deceased may set up the claim 
that permission for necropsy given b3'’ another son or daughter of 
the deceased is not valid, because it was not made with the con- 
sent of the complainant. In such instances, the controversy 
would appear to be among the Idn themselves, rather than be- 
tween a next of km and the hospital or pathologist. 
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Suits have been brought on the ground that the person who 
granted permission and had a legal right so to do alleges that he 
did not know what he was signing when he affixed his signature to 
an autopsy permit. Such a claim would probably have little 
standing in a court of law if the hospital acted in good faith in 
the performance of a necropsj^ 

A more reasonable ground for complaint may arise out of the 
claim that the hospital or pathologist did not act in good faith 
when the permission for necropsy was obtained. It may be 
claimed that the autopsj’' permit was granted imder a promise 
that the examination would be limited to such as might be made 
through a small incision. Interns have been known to obtain 
permission for necropsy imder such a promise. The signature 
is affixed to the usual foim^ which places no restrictions upon the 
examination to be made. If the pathologist now proceeds udth 
a complete necropsy, as he has the undoubted right to do under 
the signed permit brought to him, the promise made by the intern, 
as a representative of the hospital, has not been kept. A charge 
of bad faith is ethically justifiable. Certainly no blame attaches 
to the pathologist, who has acted in good faith. The liability of 
the hospital would probably’- have to be determined in each indi- 
vidual case, upon the merits of the case. 

When the permission for necropsy has been obtained in an 
honest and straightforward manner and the necropsy is done with 
the care and decency that it desenus, few controversies wiU 
arise over alleged unauthorized autopsies. If chicanery or dis- 
honesty has entered into the obtaining of the permit, or if the 
necropsy has been improperly done, there would appear to be 
some cause for complaint. 

EEJIOVAL OF ORGANS AT NECROPSY 

Pathologists do not hesitate to retain organs removed at 
necrops3^ Any proper teaching of gross pathology is inconceiva- 
ble if the changes caused bj' disease are not illustrated by organs 
removed at necrops3^ But the right to retain such organs ma^^ 
be questioned. Upon this point Weinmann® has expressed the 
following opinion 
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If a phj'sician performs an autopsj’’ which he is legally authorized to do, either 
by the consent of the persons entitled to sepulture or by virtue of statutory 
authoritj'^, including direction from a coroner, such physician cannot legally 
remove and retain portions of the bodj' unless such procedure is essential for 
determining the cause of death or for the determination of some other reason 
for which the autopsy was ordered or permitted. 

Every pathologist vdll probably have to admit that he has 
retained organs for teaching or museum purposes, rather than 
that their retention was essential to the determination of the 
cause of death or the establishment of the nature of the disease 
process present. Permission for necropsy in non-medicolegal 
cases is usually given not merely for the pmpose of determining 
the cause of death, but to elucidate the natme of disease and to 
further medical knowledge. The removal of organs would there- 
fore appear to be permissible upon the ground that its purpose is 
the “determination of some other reason for which the autopsy 
was ordered or permitted” (Weinmann). The matter could be 
very easily covered by a clause in the necropsy permit authoriz- 
ing the pathologist to retain such organs as he might deem neces- 
sary for further study. In general, however, the form used to 
grant permission for necropsy should contain as few qualifying 
clauses as possible. 

DISPOSITION OF PARTS REMOVED FROM THE LIVING BODY 

One of the essentials of an approved hospital, required by both 
the American Medical Association and the American College of 
Smgeons, is that all tissues removed by surgical operation must 
be sent to the laboratory for the proper examination. Hospitals 
seem to take it for granted that the disposal of removed tissues 
or parts m conformity with this requirement is a right of the 
hospital. Controversies sometimes arise between the hospital 
pathologist, who looks upon such surgical material as the property 
of the hospital, and the surgeon, who may insist that the specimen 
belongs to him. 

The mere fact of the surgical removal of parts of the body does 
not make them the property of the hospital, the pathologist, or 
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the surgeon. Under the common law the li^ong person from 
whom such parts are removed or his legal representative has the 
right to direct the disposal of tissues, organs or parts removed 
from the body. In four states, New York, North Dakota, 
Oklahoma, and South Dakota, this right has been enacted into 
statute law. In the three last named states the statutes are 
so worded as to make the laws relating to the dead human body 
applicable to removed parts. Enforced to the letter, these 
statutes might make necessaiy a burial permit for a pair of 
removed tonsils or a transportation permit for a specimen sent 
out of the state for histologic examination. 

Few legal controversies have arisen out of this right of a per- 
son to direct the disposal of removed parts. But the element of 
trouble exists if a patient should choose to make trouble. Possi- 
ble difficulties could be verj'- easUj’- ob^dated by including in the 
permit for operation, which most hospitals or surgeons require, a 
clause to the effect that the hospital or surgeon shaU dispose of 
any tissues removed. In hospital cases, the hospital, rather than 
the surgeon, should have the right to dispose of removed tissues, 
in order that no controversies may arise between hospital and 
surgeon in complying with the requirement that all surgical 
specimens be sent to the laboratory’’ for examination. 

In the examination and disposal of stiUbom infants, many 
hospitals proceed in a manner whose legality may be questioned. 
For the stiUbom infant a certificate of stiUbirth must be filed and 
a disposal permit must be issued. For the examination and dis- 
posal of a stillborn infant, permission is just as necessary’’ as for 
the necropsy of a dead body’’.* 

^Attentioa shotild be called to bulletin 83, by George H. Weinmann: A 
compendium of tbe statute law of coroners and medical examiners in the United 
States, Washington, D. C., National Research Council, 1931. pp. 240. This 
and bulletin- 73, contain quotations from thevTitten law and citations to court 
decisions that make them valuable sources of information when difficulties arise 
relative to the matters covered by their titles. When the physician encounters 
such difficulties, he should call the attention of his legal representative to these 
bulletins, since many attomeys-at-Iaw do not appear to be familiar with the 
legal points involved. 
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SUMMARY 

In the United States the application of medicine to law and 
justice, which may be said to constitute the medicolegal system 
of the country, occurs along several independent lines. 

These are the investigation of certain classes of deaths, espe- 
cially those which involve an element of crhninahty or negligence; 
the determination of the mental status and legal responsibility 
of those accused of crime; the determination of liability for 
personal injury or disease in accident and workmen’s compensa- 
tion cases; and the use of medical science in crime detection. 

In the greater part of the United States the investigation of 
deaths, which is the aspect of the medicolegal system more fully 
discussed, is made by the office of coroner. 

The obscure and pohtical character of this office and the lack 
of clarity in the statutes defining its duties and authority 
combine to make the coroner’s office an unsatisfactory agency 
in the administration of justice. There seems to be no very clear 
understanding, even upon the part of the medical and legal pro- 
fessions, of what the duties of such an agency should be and of 
what the needs of organized society are. 

Of minor importance in rural communities, the office of coroner 
is a medicolegal and governmental agency that is called upon to 
perform a large volume of important public work in densely 
populated districts. 

The coroner’s office is not a necessary part of the American 
system of government, although the duties that it performs exist 
in every community. In a number of states the office does not 
exist, its duties being performed by the justice of the peace or the 
prosecuting attorney. In still another group of jurisdictions the 
coroner has been replaced by the medical examiner. 

Reform of the coroner’s office would require the transfer of the 
inquisitional duties of the office in criminal cases to the prosecut- 
ing, district, or state’s attorney. In other cases the investigation 
to be made is medical in character. Abolition of the inquest 
would logically lead to abolition of the coroner’s office and its re- 
placement by the medical examiner system. 
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In a state medical examiner sj^stem, each densely populated 
county would require a single examiner’s office. The less densely 
populated portions of the state should be subdivided into examiner 
districts, each comprising several comities. The size of the dis- 
trict should be governed by population, area, and transportation 
facilities. 

In such a system there should be an agency maintained bj’- the 
state, vhich might be known as a medicolegal institute. To such 
an agencj^ medical examiners could submit materials requhing 
scientific investigation. 

Certain problems relating to permission for necropsy, examina- 
tion of stillbirths, and disposal of surgical specrmens are discussed. 
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THE MEDICOLEGAL NECROPSY 

CHARLES NORRIS 
Chief Medical Examiner, New York City 

This symposium by the American Society of Clinical Pathol- 
ogists, a Society national in scope, upon’ the interesting and im- 
portant subject of medicolegal investigation is of striking signifi- 
cance. I cannot conceive of a more fitting occasion to bring up 
such an important subject as the medicolegal necropsy. It is 
an opportune time to hold a sjonposium on these matters before a 
Society which is composed of trained and qualified clinical pathol- 
ogists, familiar with laboratory work in its manifold aspects, 
and whose members have published valuable articles upon the 
clinical as well as pathological phases of medicine. 

Some are probably not familiar with the post-mortem examina- 
tions of medicolegal cases; these have been handled by coroner’s 
physicians, and in a few cities by a medical examiner. Special- 
ism in medicine and surgery has grown enormously from neces- 
sity, and I do not hesitate to state that coroner’s physicians, 
autops}'" surgeons or medical examiners, to be thoroughly com- 
petent must be specialists, and by this term I mean that they 
should devote their entire time to this important sub-division of 
medicine. 

That part of medicolegal medicine which concerns itself with 
the accurate determination of the cause of death, readily divides 
itself into two divisions. The first, and certainly for the medical 
profession, the most important division, is that which concerns 
itself with the cause of death, a strictly medical problem. 

In the past this matter has been neglected. This neglect is 
traceable and involved in the evolution of medicine in our country. 
In the early days the physician sensed an apprenticeship with a 
physician or surgeon, and thus he slowly learned his medicine. 
Then there was a period of medical schools almost entirely pro- 
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prietary in character, followed by a period in which the splendid 
medical schools have been slowly evolved. Scientific research 
and all phases of medicine have made marvelous strides. But 
medicolegal medicine has not established itself anywhere in this 
country on a firm and progressive basis. The reasons for this 
neglect I may take up later in the discussion of the second division 
of my subject, namelj^, the legal or oflnicial status of the coroners 
and medical examiners siRtems of the country. Let me briefly 
state my conception of the qualifications of a medical examiner. 
The primary qualification is that he must be thoroughly versed 
in the practical side of patholog}’’, hence, a long and varied autopsy 
experience. One of the most interesting of the problems en- 
countered daily is that even after a thorough post-mortem ex- 
amination we ma}’’ be in doubt as to the cause of death. The 
pathologist who has had varied experience in hospital work of this 
character is, in my opinion, qualified to begin his task along 
medicolegal lines. He will, however, run across cases in which 
he will be puzzled, since his experience has not included just that 
kind of a case. To elucidate, when an unknown adult is found in 
coma, and there is no history connected with the death, and no 
previous medical historj'- is available, frequently nothing is found 
which vdll indicate to an experienced man the cause of death, A 
thorough foUow-up work is required. In a large city, most of 
these cases fail into the narcotic, the alcoholic, ethyl or methyl, 
and various poisons, over-doses from barbituric acid compounds, 
strychnin, and also very acute cases of sepsis. 

After autopsy, the subsequent work entails chemic, microscopic 
and bacteriologic examination of the \dscera and in homicidal 
cases examination of stains to determine if it is actually blood, 
and if blood, whether of human or animal origin as well as the 
examination for semen. Serological examinations may be neces- 
sarj'-, involving the use of the precipitin reactions and also blood 
grouping tests which may lead to the identification of the person. 

A little consideration will comdnce you that no one man is 
competent or able to perform alone w'hat I have mentioned. 
However, the head of a department, the medical examiner of a 
county or of a city, should have enough experience to reahze the 
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importance of the work at hand, sufficient knowledge to see that 
there is preserved enough tissue for chemical and microscopic 
examination. A prevalent belief is that all that is necessar3’' is 
to retain the stomach content; an important test, of course, but 
alone it does not afford opportunity for making valuable obseiwa- 
tions and deductions which are necessary to elucidate a case of 
poisoning. Until absorption takes place from the stomach, the 
contents of the latter may be considered to be outside of the body. 
It is, therefore, of extreme importance to determine accurately 
and quantitatively, the amount of poison in the brain, Ever, kid- 
neys, et cetera. 

The traumatic cases of a large city furnish the medical examiner 
with an enormous amount of material and the opportunity of 
maldng valuable obsen'-ations and forming conclusions as to the 
circunastances of death. 

Fat embolism plays an important role in the causation of shock 
following fractures of the large bones, and also it may be a cause of 
death. A valuable article by B. Morgan Vance' has called atten- 
tion to the importance of this subject, and brought out the fact 
that while fat emboli frequently occur after trauma to fatty tis- 
sue, especially in the shafts of the long bones, that severe and 
fatal cases of embolism are exceptional, indicating that the pro- 
tective mechanisms of the organisms work with sufficient effi- 
ciency to prevent the absorption of the fat into the blood stream in 
any considerable amount. He called attention to the fact that 
fractures of the bones of the extremities are most apt to produce 
fatal emboli but in his series of fifty-nine cases of fractures of the 
bones of the extremities, only three individuals died as a result of 
fat emboli. Finally, the author called attention to the difficulty 
in diagnosing the condition during life unless the possibility of fat 
embolism is kept in mind. 

The post-mortem findings in casualty cases are essential, when 
it is borne in mind that death may follow casualties days or weeks 
after the injury. I know of no group of eases in which greater 
difficulties are encountered in forming a positive opinion and in 
arrhdng at a just conclusion as to whether the accident really 
had a deteimining action in the resulting death. It is unwise to 
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wear spectacles of prejudice and extreme care must be exercised 
that a preformed opinion is not entertained. The medical ex- 
aminer must be unbiased in the opinion he gives to the grand 
jury, to the trial comt, and to the compensation court. 

Accident and compensation cases should be handled in a 
manner similar to that of the Central European countries, and 
Switzerland, where valuable dissertations and books upon trau- 
matic injuries, the so-called Unfall Kunde, or Unfali hiedizin 
have been published. 

All %^ehicular accidents should be the subject of a careful in- 
quir\L The statistics of the New York office show that in nearly 
25 per cent of the deaths from such accidents which take place 
shortly after the injurj^' are found to have been in persons drunk 
at the time of their death. No special emphasis need be placed 
upon the important judicial aspects of this finding. In the past, 
great injustice has been borne by perfect^ innocent drivers who 
have run over drunken people crossing against the traffic lights of 
a busy city, or during the early hours of the morning. 

Many vehicular accidents are due to accidental falls by persons 
suddenly taking sick vith vertigo or who are partially blind, and 
a thorough examination is required. The French have called at- 
tention to other classes of traumatic accidents. Deaths from 
occupational disease requires a long review. Let it suffice to 
call to your attention lead poisoning, acute and chronic, mercury, 
benzine, and the brilliant work of Dr. Harrison S. hlartland upon 
radium poisoning, which is unique and a classic. 

"What are the measures to be adopted to improve the adminis- 
tration of medicolegal procedure? The members of our Society 
are admirably suited to perform the preliminary work of improv- 
mg the situation. The problems presented by a large city differ 
considerably from those of smaller cities, tovms and counties. 
The organization of a large city where volume has to be taken 
care of is more difficult, and yet the problems presented in small 
cities or coimties are similar, and careful autopsy work must be 
performed by competent pathologists and follow up work along 
the lines I have mdicated in chemistry, pathology and bacteii- 
ologjL 
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I suggested a ntimber of years ago that in small counties a 
hospital pathologist and the health officer might assume the role 
of medicallegal experts. Although the suggestion is a workable 
one, there are immense difficulties since throughout the countrj’- 
the coroner’s physicians are appointed largely through political 
influence. The politicians or oui- rulers have no appreciation of 
the work involved and many of them do not consider the work 
necessary. Amy progress or change suggested will be considered 
the work of a reformer, who is despised because he upsets the 
status quo.’*' Let us contrast the S3^stem prevalent in this country 
with the Central European countries, Germany and Austria, 
where for decades a hereditary intelligence has prevailed and high 
standards have been enforced. The people recognize the neces- 
sity of a thorough investigation of crime and of disease. The 
investigators are state officers with University training and ex- 
perience and are appointed by the University. Before appoint- 
ment to an important post thej'- have sen'^ed many years as full 
time assistants of experience. The work is supervised closely by 
the comrt, as to the form in which their reports are written, and in 
smaller towns and cities where the reports are made by less well 
known experts, they are subject to re^dsion by superior experts 
appointed by the court to serve. In cases where the report is 
insufficient for the court, or for a reviewer to come to a decision, 
an exhumation is made, and another necropsy is performed. 
There are well-known legal institutes in which interesting cases 
are worked up, published either in the general literature or in the 
separate publications of the institute of origin. A continuous 
progress in the science of medicine is established. The Medico- 
legal Institute of Vienna publishes the “Beitrage zm Gerichtliche 
Medizine,” of which Professor Dr. Albin Haberda is the editor. 

*Too frequently we let past conditions control our present tliinking. To 
quote from John M, Macinnis: “One of the great menaces to real democracy is 
that political interest and actirities are frequently left to selfish exploiters who 
look upon politics as an opportunity to advance their own interest and feather 
their own nests. The fault lies in the men who are not willing to subject their 
personal interests to the larger interests of society and to give the state the time 
and service that are essential to good government. 
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We have nothing comparable to these institutes. Recently, an 
Institute of Forensic hledicine was established in New York City 
with meager funds, a praiseworthy effort on the part of New York 
University, and the Bellevue Hospital Medical School to improve 
conditions. IMuch is required to establish an institute of this 
kind according to modem standards. An animal plant with 
trained keepers, assistants versed in serology and bacteriology, 
enough section cutters and laboratorj’^ men to perform the neces- 
sary’’ work in pathology, as well as in chemistry. A plant of this 
character requires of its workers much time, and money is neces- 
sary. In a large city the medical examiner and his assistants 
should be full time men without any other interest. Under the 
existing circumstances, it is not possible to demand from medical 
examiners that they' be full time men because of the low salary 
paid to them, and the dread hanging over them hke the Sword of 
Damocles that they’’ may at any time be removed, and thus placed 
in the position in the future of not being able to obtain their h'vdng 
by the practice of medicine. 

In Europe the need for money’’ and advancement along the 
social scale, so-called, is not as urgent a one as in our country. I 
think you ■rtII be able to read my thoughts, namely’’, that the great 
obstacles to progress lies in the lack of understanding and educa- 
tion of those in whose hands our fate lies. 

In a discussion of medicolegal medicine, it is well to bear in 
mind that the functions of the coroner’s physician, autopsy sur- 
geon or medical examiner, is purely’’ investigatory. There is no 
need of entering into further detail as to what the essentials of 
these officers are. The autopsy must be performed by thoroughly 
trained and competent microscopists in a laboratory capable of 
running through and sectioning tissues for examination. Also a 
competent chemist with assistants and suitable apparatus and a 
bacteriologist who is familiar with the details of his work as well 
as one famihar with blood examinations. Without this, there is 
no progress, and the conclusions to be drawn from an incomplete 
necropsy are almost wholly untrustworthy, and grotesque failures 
of justice have been recorded from these. 

A medical examiner must have training in the exa m ination of 
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scenes, of the body or bodies found there, the examination of the 
clothes of the subjects of homicidal assault, the presence or ab- 
sence of po-vvder grains, also a working knowledge of fire-arms, the 
distance at which a gun may have been held, and also if the 
clothes have more bullet holes than correspond to the number of 
entrances and exits from the body. 

Chemical examination for chloral, chloroform and alcohol 
should be made in all homicide or suspicious deaths. A complete 
record of the scene and of the autopsy and the subsequent work 
is essential for use in a trial. 

The profession represented by the medical examiner must be 
authorized to determine the cause of death of any cases under his 
jurisdiction by necropsj'^ when he -deems it necessar5% Lawyers 
and coroners are not qualified to determine this question as it is a 
strictly medical one. Fortimately, in New York, we have com- 
plete authority and we do not have to ask permission from any one 
how we should handle any given case. In some states the Dis- 
trict Attorney is- the one to be appealed to for permission. A 
ridiculous situation, since it is a strictly medical problem. Many 
jurists believe that the cause of death is objective, that an autopsy 
should cease, for instance, when the cause of death has been sup- 
posedly reached, seeming to hold the %dew that the cause of death 
is an object, to be removed from the body when seen. 

What is meant by the cause of death? Too little attention has 
been given to the scientific aspects of this problem. For instance, 
how commonly we hear that a man has died from a fracture of the 
skull. A fractine of the skull does not cause death in itself. 
Often the inaccuracy of statement by an expert may lead to seri- 
ous injustice. The teaching of applied and experimental phj^si- 
ology should always be invoked. The rapidity of death following 
injury — ^how far can a man walk or run after being shot — ^these 
determinations are not always readily ascertainable. But a little 
knowledge of ph3"siolog3’' maj’' serve to elucidate the case for the 
judge and jurj'. I do not wish to enter into any discussion of the 
relative merits, and demerits of the coroner against the medical 
examiner sj-stera. It seems to have been overlooked that the 
masters of forensic medicine, Tajdor and others in England, have 



MEDICOLEGAL ISTICilOPSY 


31 


for tlie last eighty years been decrjong the archaic system of the 
coroners in England. 

Truth compels the conclusion that glaring deficiencies exist in 
the administrations of the coroner’s as well as the medical ex- 
aminer’s system of the country. The remedies are known, but 
not easy of application, for the treatment is not entirely in our 
hands. Experienced pathologists in control with well equipped 
laboratories and sufficient clerical forces, stenographers and pho- 
tographers are indispensable. 

The second di\Tsion of the talk may be made very briefly. 
First, educate the public and our legislatm-es to the importance 
and extent of the subject of medicolegal investigation. 

Second, teach the value of the necropsy. A well planned 
campaign to overcome the prejudice of the public to examination 
of the dead is necessary. The medical profession is somewhat 
responsible for the antagonistic attitude of the public. The 
contrast between our countrj' and the central European countries 
is noticeable in this regard. To illustrate, all the professors who 
-taught me during my post-graduate studies in Vienna were 
thoroughly examined after death. There is very little racial 
prejudice to post-mortem examination except among the ortho- 
dox Hebrews. 
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The medicolegal necropsy, in accordance "ndth the laws of most 
states, embraces those cases of death which may have been in- 
duced by homicide, suicide or accident. Due to the latter, it 
must at once become apparent that a great man}'- medicolegal 
necropsies come within the pmview of the compensation laws of 
the various states, opening and embracing the relatively new field 
of occupational diseases and injuries. 

For purposes of simplification, medicolegal necropsies may be 
classified into the following six major groups: 

(1) Crimes of violence (shooting, strangulation, stabbmg, infanticide, et 

cetera) 

(2) Sex crimes (rape, et cetera) 

(3) Poisonings (including homicidal, accidental, occupational) 

(4) Traumatic accidents (automobile injuries, falls, et cetera) 

(5) Still-births, malformations, birth injuries 

(6) Sudden (accidental) deaths 

Modern ciiminal society, as depicted by the gunman, racketeer 
and other per\’-erts of humanity, leans much more to the quick 
violent method of death, that is, shooting, stabbing, strangulation, 
et cetera, than to the ancient “fine art" of the poisoner’s hand, an 
art they have relegated to the limbo of the past. 

The medicolegal necropsy, while demanding astute knowledge 
and care on the part of the pathologist in establishing the cause of 
death, requires much more than a painstaking necropsy. A well 
trained medicolegal pathologist can be of inestimable service to 
the police officers at the scene of death. The position of the 
body, the instruments causing death, the condition of the sm- 
roundings, the presence of a box or of a bottle, the odors in a room 
— all are of importance in a^i^dng at a conclusion as to the cause 
of the inditudual’s death. 
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When the pathologist is ready to proceed -with the examination 
of the remains, ha-vdng first satisfied himself as to the identifica- 
tion of the body, either by a relative, friend or the police officer, 
he should begin vith a minute inspection of the external body, 
dictating to a competent stenographer as he proceeds with his 
findings, both negative and positive. It is absolutely necessarj^ 
to have an identification of the bod}^ and dictation of the find- 
ings must be made as the necropsj^ proceeds in order to be com- 
petent e\ddence, although, of course, correction of a draft of a 
protocol is permissible. During the inspection, the examiner 
must always bear in mind whether adesion is antemortem or post- 
mortem and whether it may or may not hai^e been self-infficted. 
Ail bodies must be measured as well as weighed. For the latter 
an ordinary platform scale is suitable. All the organs must also 
be weighed and for this purpose an ordinary dial scale or the usual 
grocer's balance is satisfactor3’'. 

The external inspection of the body is probably of greater im- 
portance in the majoritj^ of medicolegal cases than examination 
of the remainder of the bodj*, since most criminal deaths at the 
present time are crimes of •\dolence which leave external evidences, 
rather than the more subtle methods of poisoning. This subject 
is, therefore, dealt with in some detail. It is weU to conduct the 
inspection in an orderly manner, commencing wdth the hair on 
the scalp. The condition in w'hich the hah is found should be 
noted — ^its textuie, color (d3’'ed?), blood or other stains or admix- 
tures, et cetera. The condition of the scalp should also be noted, 
especially for w-ounds, hemorrhage, et cetera. The ej'-es should 
be examined with particular regard to the state of contraction of 
the pupils and the opacity of the cornea and lens. The ears, 
nose and mouth should be examined for discharges (blood, pus, 
et cetera). The condition of the teeth, tongue, and other mouth 
parts should be noted. Rigor mortis, discoloration of or marks on 
the skin, surface temperatme, should be noted. Puncture marks 
or old needle scars, especiallj’- in the arms and thighs, maj’’ be of 
value in directing the examiner's attention either to a case of 
poisoning or drug addiction. 

Careful inspection of the entire bod^^ should be made for ec- 
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chymoses, injuries, wounds, scars, fractures, and anomalies. 
Very often a bullet wound made by a 22 calibre gun may be over- 
boked. In tbe case of bullet wounds, the condition of the sur- 
rounding skm should be searched with a magnif3dng lens for 
powder marks, and bums. Search for the wound of exit must be 
carefully made. Knife wounds or lacerated wounds of any kind 
should be carefully' examined as to their nature, size and direc- 
tion, since the latter particularly may yield a clue to mjmy^ to an 
internal viscus, the position of the assailant, and the appearance 
of the wound may give an indication of the type of instrument 
used. Often a syphilitic scar on the penis or extremities may be 
a clue to a natural death which had been thought at first to be 
of a suspicious nature. Ecchymoses may often aid in interpret- 
ing the position in which the indi^ddual dropped at the tune of . 
accident or ^31^3% Ecchymotic areas about the neck with edema 
of the tissues, tongue, and other parts of the head and neck, and 
imprints of fingers may indicate strangulation. Rigor mortis, 
the temperature of the body, and the clearness of the lens are, 
within reason, relative points as to the time of death of the de- 
ceased. The determination of temperature is a very variable 
factor, depending upon the temperature of the place in which the 
iudividual was found, whether he had a fever just prior to death, 
or whether other conditions pertain. In general, however, it may 
be said that the temperature drops one degree for every hour post 
mortem until the surrounding temperature is reached. The 
opacity of the lens and cornea is likewise a variable factor, de- 
pending on the age of the individual, his state of health, the con- 
dition of his eyes, and other general and specific conditions, but 
here again it may be taken as a rough index as to when death 
occurred. In general, whenever a haziness is found in the cornea, 
it may be said that death ensued at least twenty-four hours 
previous^. 

It is advisable to finger print the individual, not merely as an 
aid to the identification of the deceased, but to compare the 
prints with othem obtained at the scene of the crime (or accident) 
or vdth those attained on previous occasions. Finger printing has 
been adopted as a routine procedure in most of the European- 
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countries, since it is used there as a method of identif3dng anyone. 
It is to be hoped that an enlightened people will insist that similar 
laws be adopted in the various states of this country'-. 

Frequently anomalies (supernumerary fingers, toes, et cetera) 
or peculiarities of the indi^ddual may be found, especially in the 
upper extremities. Thus, an exostosis of the index or middle 
finger may be the result of the position in which the individual 
held his pen or pencil and this may be an aid to identification. 

Examination of the teeth and even dental impressions are of 
value, especially for purposes of identification, and a chart such 
as is used by every dentist should be iucluded in the records 
of the case, especially if the deceased is unknown. 

Although most postmortem rooms are not equipped with x-ray 
apparatus, it nevertheless is often desirable to take complete pic- 
tures of the corpse, and facilities for x-rays and photography 
should be provided. This is of especial value at times in locating 
a bullet, in revealing a fracture, and for other purposes. 

The question of sudden death from natural causes is one which 
the medicolegal expert will constantly encounter, and it is well to 
bear it in mind. Of paramount importance is the so-called status 
thjTnico-Ijnnphaticus death. This condition has frequently been 
the subject of considerable dispute. Onl}’- recently a prominent 
German pathologist questioned the relative importance of status 
lymphaticus as a cause of death. He based his opinion on post- 
mortem observations made during the late war, in which he claims 
that no cases of “status” death, or one in which status lymphaticus 
played a role in the cause of death, could be found. However, 
every experienced pathologist, we are sure, has encountered 
bodies showing the characteristic anatomic landmarks of status 
lymphaticus and presenting ruptured hypoplastic vessels, and 
other conditions associated with this condition. 

In addition, one must bear iu mind the cases of sudden death 
without any recognizable lesion. Among these are included true 
angina pectoris, deaths from shock or syncope, anaphylactic 
death, diabetic coma, insulin shock, and acute ethylism. Of these 
types, some may at times be difficult or even impossible of recog- 
nition or explanation at the autopsy table. We refer especially 
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to anaphylactic deaths from foreign protein sensitization where 
the foreign protein is of such minute amount that it is impossible 
of detection by our present chemical methods, or, as with exces- 
sive doses of insulin, the injected substance is quiclcly metabo- 
lized. 

A miliary embolism, edema of the glottis, or a foreign bod}’' in 
the larj^nx or trachea, are lesions causing sudden death that are 
frequently overlooked. 

Finally, it may be said that sudden death in the young is gener- 
ally caused either by a disturbance of the nervous, respiratory or 
intestinal systems or b}’’ status lymphaticus. On the other hand, 
in adults, lesions of the cii-culatory system are of the greatest 
importance. 

It is not the object of this paper to discuss the various methods 
of conducting an examination of the interior of the body, since 
this must be dependent upon each individual’s tastes and trainitig 
and the purpose for which the examination is made. The in- 
cisions employed in opening the body caidties may be varied. In 
the usual procedm'e, an incision is made commencing’ either at 
the suprasternal notch or under the lower chin and terminating 
at the sjTnphysis pubis. Latterly, in attempting to conform with 
modern di'ess, wn have, especially in females and sailors, made a 
V-shaped or elliptical incision, commencing under the breasts and 
mnning to each shoulder joint. This is dissected upward and 
forms a complete flap which, when sutured, is not visible after 
the body is properly clothed. This incision connects with a 
median incision just below the breasts and extends to the sym- 
physis pubis. 

After the body is opened and note made of the panniculus adi- 
posis and the condition of the muscles, the peritoneal cavity is 
examined. The position of the omentum and of the abdominal 
organs in situ is noted. Examination is made for fluid, gastro- 
intestinal contents, blood, tumors, inflammatory exudates, tu- 
bercles, et cetera. The pehds is inspected and the height of the 
diaphragm noted. Frequently a ruptm’ed or perforated viscus 
causes blood, bile, stomach or intestinal contents to be found in 
the abdominal ca'vdty. Bullets, gall-stones or enteroliths may be 
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foimd in the abdominal cavity. Lesions due to fat necrosis from 
an acute hemorrhagic pancreatitis may be scattered throughout 
the cavity. Pus beneath the liver may be found secondary to a 
comparative!}’' mild inflammation of the appendix. A gangrenous 
omentum or piece of strangulated intestine or a mesenteric throm- 
bosis may be encountered. Bleeding from a small wound in the 
liver or spleen may result from a perforation by a rib caused by 
compression or a fall. Frequently such abdominal "vdscera as the 
liver, spleen, stomach, kidney, or bladder, are ruptured by an 
automobile or other heav}’’ vehicle passing over the abdomen. 
Buptured %dscera, particularly the stomach, have been found in 
infants and young children following a simple comnilsion. A 
ruptured spleen and fatal hemorrhage from a fulminating malaria 
or leukemia is not unknown. 

It is not our intention in this paper to discuss rape, criminal 
abortion, postpartum sepsis, and other criminal deaths in detail, 
since these constitute one of the most difficult and controversial 
chapters in the entire histor}’- of medicine and ha^’e been the ob- 
ject of discussion and argument since the dawn of ci-vilization. 
However, several cardinal points must be kept in mind. In the 
question of rape, the presence or absence of a h}Tnen or a lacer- 
ated h3mien must be sought, and, in young ciuldi’en, a lacerated 
perineum is, as a rule, mute e'vidence of rape. Smears from the 
cervical os or from the vagina may show the presence of sperma- 
tozoa, but care must be taken not to mistake parasites {Tricho- 
monas vaginalis) for the former. In cases of criminal abortion, 
the impress of a tenaculum in the cervix, together with recent 
lacerations of the cer\Tx, may be considered as presumptive e\d- 
dence of abortion. The presence of a corpus iuteum together 
with the gross and microscopic finding in the uterine wall of the 
placental tissue reaction is conclusive evddence. In this connec- 
tion, it is desirable to call attention to a case which illustrates 
the importance of routine toxicological examinations in legal 
medicine. 

A body came to necropsy in which abortion was suspected, the 
patient ha^dng died in the abortionist's office. The latter stated 
that the patient had come for an examination and died in his 
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examining room. At necropsy, the uterine contents were almost 
intact; there were, however, tenaculmn marks on the cervix and 
sufficient separation of the placenta to cause fatal hemorrhage. 
The remainder of the postmortem examination was negative. 
Chemical analysis of the viscera revealed very large amounts of 
chloroform, and particularly in the brain. The abortionist was 
convicted and sentenced for manslaughter on the evidence of 
criminal interference ^vith pregnancy, the presence of chloroform 
and fatal hemorrhage. 

Continuing the examination, the next step may be the removal 
of the intestines and any or all of the abdominal organs for preser- 
vation as evidence, or for further study. Frequently cultures, 
smears, chemical and microscopic examination of the contents of 
the cavity, and particularly of the stomach, intestine, liver and 
kidneys, must also be made. 

The sternum and costal cartilages are next removed and an 
orderly inspection of the thorax and its contents is made. After 
the thymus is inspected and removed, it is perhaps best to ex- 
amine carefuUj’’ the pericardium and its contents, since a stab or 
small calibre bullet wound frequently leaves very little evidence 
in the pericardial wall. On the other hand, the slightest injury 
to the heart or great vessels causes a hemopericardium. Before 
the heart is removed, its anterior surface should be inspected 
for injuries. Then the pulmonarj”^ artery should be incised in 
situ so as not to overlook a pulmonary embolus. Following this, 
both thoracic cavities shoffid be examined for blood, pus, fluid or 
other foreign material. The heart is examined next on its pos- 
terior surface, after which it is removed, opened and examined. 
If an aortic aneurysm is present, it may be well to remove the 
lungs so that the heart and aorta may be removed en masse. In 
this connection, a coronary thrombosis or a ruptured aneurysm or 
ruptured aorta may be of the utmost importance. The state of 
the blood, whether it has imdergone postmortem coagulation or 
is more or less liquid, should be noted, since, in cases of poisoning 
(alcoholism, gas, and rmder certain other conditions), it is, as a 
rule, more or less liquid. The lungs are next removed and in 
new-born or still-born children should be immersed in a basin of 
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water to ‘determine if air had ever entered them. The lung, ah 
its bronchi and the vessels should be examined. Small bronchial 
tmnors, water or other fluids, foreign bodies in the bronchi, ab- 
scesses or pulmonary’- emboli are easily overlooked. The medias- 
tinum must be examined, particularly for tumors, dermoid and 
echinococcus cysts. 

The larjmx and trachea must be removed and inspected. Fre- 
quentty sudden death in an alcoholic individual may be explained 
by a particle of food obstructing the larynx and not by any excess 
of alcohol. In the case of a child found dead in bed, necropsy 
disclosed the presence of a lead pencil which completely ob- 
structed the larjmx and caused edema of the glottis. In this 
connection, it is important to call attention to the possibility, 
especially in children, of a diphtheritic membrane obstructing the 
larjmx. Edema of the glottis following trivial injury to the neck 
or mouth must not be overlooked. 

The esophagus must be split open and examined. Pm-point 
perforations may explain a suppurative mediastinitis or pleuritis, 
and larger openings may account for food contents in the thoracic 
cavity. Ruptured esophageal varices likewise may explain a 
fatal hematemesis. The thoracic duct must also be examined 
for perforations from bullets, stab-wounds, and other wounds, 
and rupture as a result of trauma or disease; particularly tubercu- 
losis, must not be overlooked. The organs of the neck — ^lymph 
nodes, tongue, thyroid, et cetera — must also be inspected. Of 
great medicolegal importance is a fracture of the hyoid bone and 
thyroid cartilage leading to suffocation. 

The skuU requires most painstaking observation. Wounds 
and ecchymoses, of the scalp are of importance. The measure- 
ment of the cranial diameters and general shape and contour of 
the skull should be noted. The scalp as a rule is reflected by 
incising it, commencing behind one ear and bringing the incision 
across the cranial vault to end behind the other ear. The flaps 
are then reflected anteriorly and posteriorly. The cranial sur- 
face is next examined for hemorrhagic areas, fractures and other 
injuries. The skull is then opened by a circular incision through 
the occipital protuberance and about midway through the frontal 
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bone. After removal of the skull cap, the external dura is in- 
spected, especially for pachymeningitis and for traumatic in- 
juries. The dura mater is next removed and its inner smiace 
inspected for similar lesions. The surface of the brain is then 
examined and the ogan is carefully removed in its entirety, cut- 
ting off the cord as low down as possible. The vessels at the base 
of the brain are then examined, especially for aneurysms, thrombi 
or emboli. Next the brain is opened by incising the lateral 
ventricles. The quantity of fluid, the condition of the choroid 
plexus, the ependymal surface, and the presence or absence of 
blood is noted. All the ventricles are opened and their surfaces 
inspected. The condition of the pineal gland should be noted. 
Following this, the brain is cross-sectioned and any change in the 
consistency of the brain, its vessels or covering noted. The 
cerebellum is likewise sectioned and the medulla opened by 
multiple incisions. The dura covering the base of the skull must 
then be examined and removed. Following this, the floor of the 
skull must be inspected for fractures and penetrations. The 
foramina and their contents should also be examined. Next the 
middle ears are opened by perforating the petrous portion of the 
temporal bone, and careful examination is made. Similarly the 
pituitary gland is removed and entry is obtained into the sphe- 
noidal, frontal and ethmoidal sinuses. The orbital cavity may be 
opened and examined and the eyes also, if it is desired, may be 
removed in this way. 

The spinal cord and, for that matter, the brain may be removed 
before the rest of the body is opened, but as a general rule this 
procedure is left until last. The cord is removed by a long longi- 
tudinal incision over the spinal column and the latter is usually 
opened by sa^ving through the lateral spinal processes. The 
spinal dura is next inspected and the nerves running from the 
cord should be examined. The cord is then removed, as a rule, 
in its entirety. In general, it is safe to say that the cord is usually 
relativelj’’ free from injuries except that now and then a bullet 
may penetrate its massive encasement, or a violent accident 
may cause a fracture of one or more of the vertebrae followed by 
compression myelitis. The cause of rapid, otherwise unexplain- 
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able deaths, especially in children, may be found in the cord, in 
the form of a fulminating anterior poliomyelitis, though this may 
generally be observ^ed in the medulla oblongata. 

It may be necessary to incise and examine the extremities when 
there have been fractures or in eases in which osteomyelitis, te- 
tanus, gas-bacillus infection or a cryptogenetic sepsis has induced 
a fatal outcome from an otherwise tri^aal injurjL 

In conclusion, while only a brief and sketchy outline of the 
average medicolegal necropsy has been given, it is hoped that 
sufficient interest has been aroused in those pathologists who are 
called upon to perform medicolegal work, that they will seek fur- 
ther in this most important and difficult field of pathology. It 
must be recognized that a tremendous responsibility, namely, 
the life or death of an accused, at times rests solely and squarely 
upon the shoulders of the medicolegal expert and in the result of 
his findings and the opinion that he renders. The medicolegal 
pathologist can perfect himself in this work only by continued 
experience, careful analysis of his findings, and constant study of 
the literature, which is vast, indeed, and increasingly so, though, 
unfortunately for many, chiefly in foreign languages. 

The importance of careful and painstaking examinations and 
analyses carried out with an open mind, not swayed by emotional 
outburst of press or public, or clouded by preformed conceptions 
gathered from similar cases, must be stressed. The medico- 
legal expert must be weU trained in all fields of general pathologj'^, 
including serology, and bacteriologjq but especially in patho- 
logical anatomy, so that he can recognize a non-medicolegal 
death. In addition, he must have obtained theoretical as well 
as practical knowledge in medicolegal work. Such knowledge 
and experience are difficult to obtain at present in this country, 
since few schools give even the barest outline of what constitutes 
a medicolegal case. It is hoped, however, that an awakening 
conscience on the part of physicians wiU lead to greater attention 
to this difficult branch. 
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To correctly interpret the lesions found in the body of a 
drowned individual, one must be well versed in the mechanism 
of death, clearly visualize the rapidlj’’ ensuing phases of struggle 
and defense of the submerged victim against overpowering forces, 
and have in mind the possible pre-existing pathological affections 
of the internal organs, particularly of the Ivmgs and heart. 

The post mortem examination represents onlj’- one phase of 
the investigation, where a question is raised as to whether or not 
an accidental, suicidal, or homicidal drowning occurred. Inci- 
dentally accompanying circumstances and many other conditions 
and situations must be thoroughly investigated and considered 
and then carefully correlated and evaluated. 

My discussion is limited to the pathologic anatomy and to the 
differential diagnosis at the necropsy table. 

Death by drowning, if xmcomphcated, is a genuine asphyxial 
death, with occurrence of phenomena so commonly observed in 
this type of unnatural death. 

APPEARANCE OP THE RESPIRATORY ORGANS 

When the thoracic cavity is opened routinely, the lungs of a 
drowned individual do not, as they do under ordinary situations, 
recede or partially coUapse, due to atmospheric pressure; but, on 
the contrary, they appear greatly distended, inflated, and their 
anterior margins either reach or even trespass the mediastinal 
midline, overlapping one another. The voluminous lungs com- 
pleteW fill up the space allotted them in the bony cavity of the 
chest, pressing against the ribs and pushing the intercostal spaces 
outwardly and the mediastinal pleura medially. The front bor- 
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deiB of the lobes are not thin and sharp, but are well-rounded, and 
the basal edges exhibit this same appearance. 

Bi obsendng the pleural aspect of the lungs, one does not meet 
with an even and smooth outer surface, but notices slightly pro- 
jecting, prominent areas of a lighter color than the rest of the 
lung, often decidedly lobular in distribution, resembling an acute 
compensatory emphysema. Markedly distended air vesicles are 
readily discerned through the pulmonary pleura on the external 
aspects of the lobes. 

The imprisoned, compressed air may be forced, through micro- 
scopic tears of the alveolar walls, into the interstitial frame of 
the lung, and then small air bubbles appear in a rosary-hke 
arrangement beneath the pleural membrane. 

Irregularly scattered patches of a suggested hemolytic imbibi- 
tion are not uncommonly seen through the pleural covering, but 
pleural ecchymoses are rarely encountered. 

The spasmodic, deep inspirations and the obstructed and in- 
sufficient exhalations finally lead to a marked or extreme balloon- 
ing of the lungs, the extent thereof depending upon the duration 
of the respiratory efforts. The volume of the retained air in the 
lung may exceed, by three to four hters, the amount present in 
an average lung. The degree of emphysema resembles in a 
certain way that found in fulminant types of acute diffuse bron- 
chiolitis. Asphyxiation quickly sets in. One may ponder upon 
whether carbon dioxide saturation of blood exerts an ominous 
influence upon the vital centers of the medulla oblongata, con- 
tributing in causation of death. 

In different individuals, the degree of sensibility and reflex 
reactions of the pharyngolarjmgeal mucosa vary considerabij'" 
and play an important role wffien any kind of foreign material 
encroaches upon these structures. The defense mechanism is 
accordingly influenced, namely, it is lowered or increased. If 
the first is true, water will rush into the respiratory organs, 
shortening the fatal period of struggle, while the individual 
possessing prompt reflectory responses will survive a longer time, 
in spite of the fact that he is caught defenseless in the drowning 
medium. 
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PULMONARY EDEMA COMPARED WITH WATERY LUNG 

The lungs are not quite as heavy or as doughy throughout as 
they are in an edema resulting from other conditions, as seen, for 
instance, m cases of gradually failing fimction of the left side of 
the heart (transudation due to passive congestion). The con- 
sistence of the pulmonary tissue is not uniform, the dependent 
parts possessing a more pronounced doughj'^elastic character. 
When one presses the limg with the tip of the finger, a circum- 
scribed, sluggishly-disappearing depression results, similarly to 
that in edema of the ankle. 

The cut surfaces of the lungs exhibit changes which can be 
differentiated without difficulty from other types of edema, such 
as cardiac, inflammator}’’, toxic, or certain asphyctic edemas. 

"Vifiiile the volume of a normal lung is reduced when the organ 
is sliced with a knife, because of escape of air, and the parenchyma 
sinks below the level of the mcised pulmonary plema, the cut 
'surfaces of the lung of a drowned individual do not retract. 

The fluid quantity is considerably less than m a transudative 
or congestive type of pulmonary edema, only a small or moderate 
amount of frothy, clear 'fluid exuding. The same observation 
is also made when one compresses the incised lobe laterallj'' 
and notes the comparatively small amount of expressed fluid 
oozing upon the cut surface. The drowming fluid forcefully 
and rapidly penetrates into all the structures of the lung and 
cannot be liberated easily. 

The pulmonary parenchyma is more or less pale, except for 
hypostasis foimd in the dependent parts, and is not cyanotic and 
edematous as, for example, in cardiac congestion and edema, the 
moisture being comparatively far less pronounced, as mentioned 
before. The degree or intensity of the cadaveric hypostasis 
depends, of course, upon how soon after death the body was 
removed from the water and examined. 

Prominent areas, identical in appearance to the projecting, 
patchy areas of emphy^sema visible on the pleural aspect, are also 
evident on the sliced surfaces. The air caught within the air 
vesicles during the dyspnoic stages distends the alveoli to a high 
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degree and does not always and in all places allow the invading 
fluid to enter them. 

BRONCEDAL MUCUS HYPERSECRETION 

The penetrating fluid acts as an irritative agent upon the enthe 
mucous lining of the bronchial tree, causing congestion, and a 
hypersecretion of mucus, intense in character, ensues simultane- 
ously. It is because of this fact that slimy material is so prev- 
alent in aU the respiratoiy tubes and that mucous shreds are 
found far down, within even the smallest bronchial branches. 
Small threads or minute clumps of mucous matter are noted quite 
regularly, but in varying quantities, m the hberated fluid ob- 
tained from the cut lung tissue. 

Drowning fluid may or may not be present in the upper respira- 
tory tract, dependmg upon the position of the body, handing 
during and after removal, artificial respiration, et cetera. If 
present, it contains finely distributed, minute air bubbles and 
slime. A clear froth, oftentimes abundant in amount, is seen at 
the nasal openings and mouth, and either partially or totally 
fills up the phai^mgolarjmgeal space, the trachea, and the main 
bronchi. 


FOREIGN BODIES IN DROWNING FLUID 

Should the drovTiing medium be turbid, colored in some way, 
and contain tin3’' or some barely distinguishable particles of 
vegetable or animal matter or origin, the fluid exuding from the 
lungs will be similar in appearance and the larger foreign bodies 
contained therein maj'- be detected even by the naked eye. 
Frequentlj’-, such particles are seen sticking loosel}'' to the mucous 
surface of the trachea and bronchial ramifications. 

h'licroscopical analy^ses of the fluid scraped from the cut sur- 
faces of the lung and of the medium in which the body was found 
should never be omitted, since in cases in which the autopsy does 
not jdeld positive or conclusive findings, such comparative micro- 
scopic examinations must be resorted to as the main means of 
establishing a correct diagnosis. But one should thoughtfully 
consider the fact that only presence of such particles in the 
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broncHoli and within the air sacs, occasionally within the inter- 
stitial tissue, is conclusive of their ha^dng been aspirated during 
life, since foreign bodies may arrive in the bronchial branches, 
even in the small ones, after death, especially if the body was 
immersed in deep water or in fluid medium under pressure, or if 
artificial respiration was applied. 

ATYPICAL CASES 

The findings mentioned above are met with in ordinary or 
t3T)ical cases of drowning, when examined soon after death and in 
which the lungs were not affected with chronic or acute condi- 
tions of any Mnd before. Pre-existing pathological changes may 
considerably change the entire picture. 

This is particularly true in instances of firm fixation of the 
lungs to the thoracic wall as a result of an old, healed pleurisy. 
If the lung presents adhesions over only a circumscribed area, 
one maj' notice that the pulmonary tissue corresponding to that 
area does not show changes as described; the contrast between 
the findings in this adherent part and in the non-adherent portions 
of the lungs is clearly obvious, upon comparison. Such differ- 
ences in gross appearance are even more striking in cases of total 
unilateral adhesion of the lung, since the fixed lung does not show" 
findings of such a typical nature as does the freely movable, healthy 
lung. A comparison of the two illustrates this point very dis- 
tinctly. 

A pre-existing chronic pulmonary emphysema may confuse 
one in interpreting the significance of that condition. A critical 
weighing of this with the other enumerated points will aid one 
in differentiating it from a recent ballooning of the lung due to the 
effect of drowning. 

Putrefaction may completely alter all the signs significant of death 
by drowning, and in advanced stages the diagnosis is rendered 
quite impossible. The thoracic cavities then contain a considera- 
ble quantity of a dark hemolytic fluid w'hich had transuded from 
the lungs, and the costal pleura becomes hemolidicallj" discolored 
throughout. The lungs appear small, collapsed, and present 
well-developed cadaveric changes. The frothy condition in the 
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air passages, a sign so characteristic of drowning, completely 
disappears. Cadaveric hemolytic processes discolor all the tissues. 

POST MORTEM ENTRANCE OF FLUID 

A post mortem penetration of fluid into the lungs may cause 
them to become heavj’' and quite moist, thus simulating to a 
certain extent the anatomical picture in cases of actual drowning. 
But, the emphysematous component, the baUooning of the lungs, 
and the fine frothy contents in the bronchial tubes are absolutely 
missing. Every single detail must be thoughtfully noted and 
cautiously reckoned with in order to avoid an erroneous interpre- 
tation and conclusion. 

MUSCULAR HEMORRHAGES 

A particular condition, which may have a certain criminalistic 
significance, is presence of hemorrhages in the soft tissues of the 
neck, within or between the muscles of the neck, for instance, 
involving the sterno-cleido-mastoid, stemo-hyoid, stemo-thy- 
roid, et cetera. Occasionally, such hemorrhagic infiltrations may 
develop within the pectoral muscle or in the muscles at the nape 
(trapezius). ' These hemorrhages are not the result of any external 
violence but occur on account of minute tears of muscle fibers 
during the d5Tpnoic and asphyctic stages, which cause spasmodic 
muscular contractions (tonic and clonic convulsions), especiallj’' 
flexion of the head. Plainly visible lacerations of such muscular 
groups are seen in frozen bodies and are often artificial effects from 
handling the dead body. 

If such muscle hemorrhages are detected, a strangulation should 
not be summarily assumed, or rejected. A close inspection of the 
skin of the neck for presence of marks of constriction is imperative. 
A dissection of the neck organs should follow, in order to ascer- 
tain whether injuries to the larjmgeal structures or to the hyoid 
bone occurred. Evaluating the results of these examinations 
and considering the location of the muscular hemorrhages found, 
particularly if they are developed distantlj’’ from the larjmgeal 
region, will safeguard one in deciding whether ante mortem 
attempts at strangulation were made. 
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SKIN PHENOMENA 

Usually the entii-e sui’face of the body appears veiy pale and 
anemic because of contraction of all the peripheral blood vessels. 
Shock-like phenomena may occur, particularly in indmduals 
susceptible to effects of cold -water (urticaria-like reactions in the 
' clinical picture). The blood is rapidly forced into the abdominal 
; organs, flooding the splanchnic territory. This might explain 
certain instances of rapid, apparently sudden death in persons 
imexpectedly submerged, on account of anemia of the brain and 
inhibitory reflex actions. At autopsy, one may, accordingly, 
..find indications of such an event. 

It is a general belief that “goose-flesh” (cutis anserina) is com- 
monly found in cases of drovming; however, it has no diagnostic 
value. It is indisputed that cold water will produce it during 
.. life. But, “goose-skin” maji- develop after death as a result of 
iSj-rigbr mortis of the an’ectores pilorum muscles. I have often 
.{jaiised it mechanically by stroking the skin of the body after 
^e'ath with the tip of my finger or with an instrument, and have 
produced it up to eight hours after death, which phenomenon 
gradually subsides together -vsdth the disappearance of the me- 
chanical contractility of the skeletal muscles. 

The skin of the palmar and plantar surfaces shows, after 
several hom-s of immersion, a bleached and coarsely wrinkled 
appearance, proving only that these parts of the body were in 
water for some time, either before or after death. 

If wounds or bruises are detected, their ante mortem or post 
mortem character must be established and their origin, in correla- 
tion with circumstances under which the body was found, logi- 
cally explained. 

OBSERVATIONS OF OTHER INTERNAL ORGANS 

The heart is flabby, as a rule, and its right side is dilated and 
filled -vsith a dark-red fluid blood. As in some other types of 
asphyxial death, the blood does not clot. The drowning fluid, 
wMch is rapidly absorbed into the sy-stem, leads to hemolysis 
of the blood. This disintegration of the blood can be readily 
ascertained by^ examining the heart cavities, and then it is more 
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pronounced in the left than in the right ventricle. The cadaveric 
hemolysis, on the contrarj’^, is more accentuated on the right side 
of the heart and within the field of the portal vein. 

The spleen exhibits, as is generally true of cases of asphyxia- 
tion, a slight decrease in size, as indicated by a wrinkling of its 
capsule and a gray-red, somewhat anemic appearance of its 
pulp. On the sliced surfaces of this organ, the blood does not 
exude as richlj'- as it does upon incision of the liver. 

The submerged victim, attempting to breathe in his desperate 
struggle for life, swallows some water, and his stomach, in addition 
to its varjing amoimts of fluid already present, vdll then contain 
a considerable quantity of liquid. In adults, the ingested fluid 
may even trespass the pjdoiic barrier. The swallowed fluid may 
have, grossly and microscopically, the same characteristics as the 
medimn in which the individual drowned. But this finding can 
not be used as a conclusive sign of death from drowning, since 
water may enter the stomach after death, similarly as it may the 
upper respiratorj’' tubes. 

Complete obstruction of the nose and mouth by fluid or water 
is sufficient to cause an individual to drowm; a total submersion 
of the body is, naturally, not necessary. I have investigated 
cases of persons who in deep alcoholic intoxication fell face down, 
vomited, and asphyxiated by, or drowned in, their ovm vomitus. 
The lungs presented an extreme degree of ballooning; the aspi- 
rated food particles acted in a valve-like fashion, permitting 
entrance of air but hindering its exit. 

While it is obYuous that in a paper of this length not all the 
details of the lesions and conditions produced by drowning could 
be discussed, nevertheless the most fundamental and interesting 
lesions have been indicated and their significance exposed. 


AMEHICAK JOCRKAE OF CLIKICAI, PATHOIAJOT, VOE. 4, NO. I 




TOXICOLOGY IN SIEDICOLEGAL NECROPSY 


51 


DEFINITION OF POISON 

A poison is a material of mineral, plant, or animal origin which, 
if introduced into the living body or brought into contact with 
any part thereof, in a soluble form and in sufficient quantity (with 
the exception of glass, needles, et cetera) will produce iU health or 
death. 

The fatal dose cannot be definite^ and accurately stated. It 
is the average amount of poison taken per kilogram of body weight 
that proves fatal. Due to individual differences, however, some 
animals may recover from this amount of poison while others may 
die from less than this amount. In man the lethal dose is taken 
as the smallest amoimt known to have proved fatal. This value 
for the lethal dose, however, is far from satisfactorj' for the follow- 
ing reasons: 

(1) The history may be misleading or even erroneous; how 
much, if anj’’, was lost by vomiting or excretion is not accurately 
known. 

(2) The quantity absorbed and in the circulation and in the 
tissues is of importance only; that part of the material that is 
left in the gastro-intestinal tract after death has no bearing on the 
toxicity and death, with the exception of local corrosive action, if 
any. 

(3) The condition of the indivddual, such as age, state of health, 
idiosjTicrasies, et cetera, plays a part. 

(4) The fatal dose differs when given in one or two large doses 
(acute poisoning) as compared with a small amount given over a 
prolonged period of time (chronic poisoning). 

At present the “lethal dose” is still a hazy term and should not 
be given too much importance in the courts. In order to arrive 
at a better understanding of what constitutes a fatal dose in a 
case of poisoning, one must strive to get all the information pos- 
. sible regarding the prevdous condition and habits of the deceased, 
and must quantitatively analj’^ze the various organs, tissues and 
body fluids (except the poison left in the gastro-intestinal tract). 
From the anabases, one must estimate as closely as possible how 
much of the poison had been actually absorbed into the body 
proper. It is the quantit}’- absorbed and not the quantity taken 
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(i) Pinkish discoloration may indicate carbon monoxide or 
cyanide. 

(2) Clues obtained at the autopsy. 

(a) Corrosive action along the gastro-intestinal tract may 
indicate alkali cyanides, ammonia, caustic alkalies, fluorides, 
hea\^ metals, mineral acids, oxalic acid, phenols. 

(b) Odor of body cavities: alcohol, benzene, chloroform, 
cj-anide, ether, nitrobenzene, opium, phenol, et cetera. 

(c) Luminous particles visible in the dark, phosphorous. 

(d) White (grayish) particles, arsenic; other colors may in- 
dicate copper, picric acid, et cetera. 

(e) Seeds, leaves, and other such material may indicate an 
active drug. 

THE POSTMORTEM EXAMINATION 

In all cases of poisoning, a complete autopsy is necessary, not 
only to determiue whether lesions produced bj’- poisons are pres- 
ent, but to rule out natural causes of death. Best results are 
obtained if the bodj'- is fresh and not embalmed since the formal- 
dehyde from the embalming fluid interferes with tests for cyanide, 
carbon monoxide, phenols, and the color reactions for the alka- 
loids. Putrefaction interferes with the detection of alkaloids. 
The presence of certain characteristic pathological changes is 
not always conclusive evidence of poisoning, because most of 
these changes (except corrosive action) are produced by various 
organic diseases. The pathologist can only say that the changes 
noted are such as might occur from a certain poison. We must 
also realize that some of the characteristic lesions usually pro- 
duced by a definite poison may be absent. 

The toxicologist should be present at the autopsj’- for the 
following reasons: 

(1) To get leads or clues from the history of the case and from 
the autopsy. 

(2) To supendse the handling, taking, placing in clean glass 
containers and sealing of the autopsy material. The containers 
must be clean and preferably of glass; the material should not be 
placed in rusty tin cans or wrapped m towels and newspapers. 
This is to avoid contamination and the loss of the volatile poisons. 
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(3) To get the weight of the various organs; this is absolutely 
necessarj’- for the quantitative calculations. 

(4) To see that the stomach contents and the intestinal con- 
tents are carefully saved and that they are not brought into con- 
tact with the internal organs when the stomach and intestines 
are opened for examination. If examination of the stomach 
mucosa is not necessar}'-, the stomach should be tied at both ends 
with the contents intact before remo-vdng the organ from the 
body. 

(5) To see that some blood is properlj’^ removed from the heart 
chambers for carbon monoxide determination. In cases of sus- 
pected drowning, blood must be taken from the left and right 
heart chamber’s and placed into two clean dr 3 ’' bottles, sealed, and 
properly labelled. 

(6) To see that sufficient quantities of the proper organs, tis- 
sues and fluids are taken at this time. This vdll avoid the added 
expense and extra work of exhuming the body in order to get the 
needed material. As a general rule, the stomach and contents, 
part of the intestines and contents, liver, brain, lungs, kidneys, 
heart, some muscle, blood, spleen, urine, some bone and some 
hair should be taken. 

(7) If the body has been embalmed, it is absolute^ necessarj’’ 
to secure a sample of the fluid in order to determine whether or not 
the poison found in the body was introduced by the embalming. 

(8) To see that a sample of water, in a ease of suspected dronm- 
ing in a pool, is obtained for the purpose of analyzing it for chlo- 
ride content, since the chemical test for drowning depends upon 
the chloiide content of the right and left heart chambers and it is 
essential that we know how much, if any, chloride was in the 
water of the pool. 

(9) To see that a sample of air or gas is obtained if the de- 
ceased was found in a man hole or if it is suspected that death 
was caused b 3 Tumigation or to the inhalation of carbon monoxide. 

If the toxicologist is not present, the autopsj’' material should 
be put in clean containera, properly sealed and labelled with the 
name of the deceased, date of autopsy, names of witnesses pres- 
ent, careful record being taken. The matei’ial should then be 
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sent to the toxicologist bj' a responsible person and a receipt 
taken for it. A record should be kept of the date of deliver}’', 
the person who made the deliver}’- and the person -who received 
the material. All this must be done to establish a direct rela- 
tionship of all materials for comi; identification. 

XECKOPSY ^LflTEEIAL BEST ADAPTED FOR AXALTSIS 

In the incidence of pemons -w-ho come to hospitals on account of 
poisoning, the fii’st stomach -R’ashiug must be saved for analysis 
(not the eighth or tenth washing). Large volumes or urine, if 
possible, and all the feces excreted should also be submitted. 
Some blood should be taken for gas analysis. If found dead, or 
if the individual lived only a few hom's after taking the poison, 
the stomach and intestinal contents are of importance in order 
to determine the poison quickly (acute case). The poison is most 
easily detected in the stomach contents in acute deaths. With 
the stomach and intestinal contents, the following tissues are of 
greatest importance: the brain for testing for alcohol, alkaloids, 
benzol, chloroform, ether, veronal group, et cetera; the liver for 
fluorides, metals, oxalic acid, .sulphonal, veronal group; the kid- 
neys for metals, especially mercmy; blood for gases, such as 
carbon monoxide, and for the test for drowning; bones, hair and 
nails for arsenic, lead, radium; the lungs for inhaled gases, to 
prove whether poison entered by inhalation; and the urine for 
arsenic, mercur}’’, sulphonal, veronal group. 

Substances lik e acids, alkalies, ammonia, nitrates, nitrites, 
chlorates, sulphides, et cetera can be identified in the stomach and 
intestinal contents only, because as soon as these substances 
enter the circulation they are oxidized, reduced or transformed 
into normal constituents of the body and, therefore, cannot be de- 
tected in the internal organs. Some of these substances produced 
changes in the blood pigment (hemoglobin) and, therefore, the 
blood should be examined spectroscopically. 

If the patient lives several days (five or sk), the poisonous 
gases, volatile poisons and alkaloids cannot be found; they have 
been destroyed or excreted. The veronal group can be found as 
long as ten to twelve days thereafter. The metals can be found 
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for several weeks thereafter, especially in the bones, nails and 
hair. 

THE TOXICOLOGICAL EXAMINATION 

(1) The laboratory. Privacy is a first requisite. The labora- 
tory should always be locked when the analyst is absent. This 
precaution is necessary to avoid the possibility of someone mali- 
ciously introducing poison into the autopsy material. 

(2) The reagents must be of tested purity. 

(3) Planning the analysis. No haphazard procedure should 
be tolerated. The analysis must be carefully planned before 
starting in order to save as much material as possible, for one 
can never replace necropsy material once it is completely used 
up. At least one-third of the total amount of material must be 
kept intact and properly sealed for the use of some other analyst 
to check the findings, if the court so deshes. 

(4) Weighing the total organs and measuring the volume of 
fluids received is essential in order to have ail data available that 
are needed for the quantitative calculations. 

(5) Examining the stomach contents for nature of food and 
time of digestion, for imdissolved poisons, seeds, leaves, reaction, 
odor, color, et cetera. 

(6) The chemical isolation of the poisons. Almost every toxi- 
cologist has a pet system of his own. I use the followmg classifi- 
cation upon which the chemical methods used to isolate the poi- 
sons are based. 

(a) Poisonous gases, such as carbon monoxide, hydrogen cy- 
anide, hydrogen sulphide, oxides of nitrogen. 

(b) Volatile poisons, such as alcohols, acetone, fusel oil, 
aniline, benzol, camphor, chloral, chloroform, carbon bisulphide, 
croton oil, cyanide, formaldehyde, nitro-benzene, phenols, phos- 
phorous, pyridine, et cetera.^ 

(c) Acid-ether soluble poisons, such as acetanilid, antipj’'- 
line, barbituric acid group, benzoic acid, caffeine, cantharadine, 
colchicin, di- and tri-hydric phenols, oxalic acid, phenacetin, 
picric acid, picrotoxin, salicylates, santonin, sulphonal group. 

(d) Alkaline-ether soluble poisons, such as aconitine, atro- 
pine, amines (poisonous), cinchonine, cocaine, codeine, cytisine, 



TOXICOLOGY IX MEDICOLEGAL I^ECROPSY 


67 


delpMniiim, emetine, heroin, hydrastine, lobeline, narcotine, nico- 
tine, pelletierrine, pilocarpine, piperazine, qilinine, strychnine, 
taxine, veratrine, yoliimbin. 

(e) Ammonia-chloroform soluble poisons, such as heroin, mor- 
phine, apomorphine, narceine, papaverine, theobromine. 

(f) jMetallic poisons, such as antimony, arsenic, barium, cop- 
per, chromium, lead, mercury, radium, thallium, uranium, zinc. 

(g) Mineral acids and caustic alkalies. 

(h) Halogens and their salts, including fluorides. 

(i) Salts of oxj^-acids, borates, chlorates, nitrates. 

(j) Poisons isolated by special methods: Adrenalin, anthra- 
quinone, curare, drastic cathartics, ergot, glucosides, hjTpnotics con- 
taining bromine, muscarine, saponins, nitroglycerine, strophanthin. 

(7) After the isolation, the quahtative tests are applied in order 
to identify the poisons. 

(8) Having identified the poisons, fresh material is taken and 
the amount of poison in everj'- tissue is quantitatively determined. 

(9) From the amounts of poisons found in the various organs, 
the amoimt in the entire body is estimated. 

(10) Report of analysis and findings should be submitted in 
thesis form as soon as the "work is completed. 

(11) The isolated poisons or the positive tests obtained should 
be sealed in glass vials and kept for court purposes as corpus 
delicti. 


TOXICOLOGICAL TVOHK 

Toxicological work is most difficult and great responsibility 
is attached to it. Every chemist knows how phosphorus or 
strychnine is detected, but to isolate and detect 0.25 mg. 
grain) of strj’-chnine mixed with 500 grams of tissue is an entirely 
different matter. Much experience is necessary. The person to 
whom the chemical analysis is entrusted should be a chemist 
with j^ears of experience in the analysis of necropsy material, he 
should be accurate, honest and trustworthy; his integrity must 
be of the highest degree and, indeed, above the remotest suspicion 
because his evidence may be the basis for the acquittal of the inno- 
cent or the conviction of the guilty. 
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The toxicological expeiience in the Chief Medical Examiner’s 
Office in New York City is the largest in the world, not overlook- 
ing the medicolegal institutes of Geimany, Austria and France. 
In this office there are analyzed annually over 2000 human 
bodies. Since its inception in 1918, the Chief Medical Examiner’s 
Office in New York Cit3’' has analj'zed over 25,000 human bodies 
for poisons. 

In the United States there are only two localities in which 
toxicological work of this kind is done as a routine, .namelj’", New 
York City and Newark, New Jersej’'. 

YTiile writing this paper, I was called bj’' long distance tele- 
phone about a case that was troubhng the authorities. A man 
was drmng along a countr}’- road in an open car. Witnesses saw 
the car swerve off the road and stop. The driver was found dead. 
The coroner, vdthout any scientific investigation, signed out the 
case as one of carbon monoxide poisoning. Doctors who had 
treated the man for a few years claimed that thej^ ad^^sed him 
not to take the trip because of heart trouble. Now they were 
trjdng to argue it out, whether the man died of carbon monoxide 
poisoning or of natural causes. It would have been better to 
anatyze the blood of this man in order to determine the presence 
or absence of carbon monoxide. Most of the cases throughout 
the country are brmgled in this way. 

Sometimes a case receives much notoriety in the newspapers. 
Then the authorities seek the ser^dces of experts who demand 
exorbitant fees and usualty are not experts in this line at all. 
This condition exists throughout the countiy at the present time 
and was also prevalent in New York City before 1918. The ex- 
perts ill the Rice case cost New York City 830,000 for trjdng to 
prove whether death was caused by chloroform or not. No anal- 
j^sis for chloroform was done. Instead, they argued it out in 
court. In the toxicological department of New York City a 
chloroform case of this land would be completety solved in about 
two hours bj’’ chemical anatysis, A rough estimate shows that 
the average cost to New York City for a complete toxicological 
examination, including grand Jury and court testimon}'-, is about 
$5.00 per cadaver. In New York City today every case of ac- 
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cident, suicide, homicide and most of the sudden deaths with no 
medical attendance have necropsies performed and chemical 
analyses made. 

It maj^ not be out of place to depict a few typical cases in which 
toxicology played an important role in sohdng a crime or the 
cause of an accident. 

Case 1 . Analysis of the stomach contents, the 7 nain, or perhaps 
the only itiark of identification of the deceased. The Becker Case. 
Becker and his wife and two children hved in the Bronx, IST. Y. 
Mrs. Becker suddenly’- disappeared. Letters mailed in Phila- 
delphia to friends of Mrs. Becker stated that she was tired of 
lining vdth Becker and, therefore, she had gone to Philadelphia; 
further, that she w'as well, and not to worry any more about her. 
Her friends, however, did not believe these letters. They knew 
that, although she might have gone away from her husband, she 
loved her childien too weU to leave them behind. Thej'', there- 
fore, brought the matter to the attention of the District Attorney. 

Investigation was started b3’' the poHce. Mrs. Becker could 
not be found anywhere. After a few weeks of good detective 
work, a clue was xmearthed, that Mrs. Becker had been buried in 
the 3'-ard behind a garage owned bj’- a friend of Becker. The 
pohce proceeded to search for the bodj’- in this yard. After quite 
some digging up of earth, they found the bodj^ of a woman com- 
pletely covered with lye. The clothes, face, and most of the 
external part of the body were badly erroded bj”- the Ij^'e so that it 
was impossible to identify the bodjL Autops}'" revealed that the 
woman’s skuU had been fractured hy a blunt instrument. No 
poisons were found present on chemical anal3’'sis. The stomach 
contents revealed grapes, figs and nuts. 

Meanwhile the detectives sought the person who had last seen 
IMrs. Becker alive. The^^ found it to be a woman, a friend of the 
Beckers. She stated that Becker and his wife visited her about 
ten o’clock on this particular evening. When asked what the3’' 
had eaten at her home, she told thena, vdthout knowledge of the 
chemical findings, that she had given them grapes, figs and nuts. 
It was mainly upon the finding of these particles of grapes, figs and 
nuts in the stomach that the State succeeded in the identification 
of the bod3’- as that of Mrs. Becker. 
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The Beckers left the house of this woman about 11:30 p.m., 
got into Becker’s automobile and started for home. On the 
way Becker feigned engine trouble and drove into the aforesaid 
yard. He got out and lifted the hood. He called his wife to 
come out of the car and see for herself. As she stooped down to 
look, he hit her over the head, knocking her unconscious. He 
then threw her into a previously dug hole, threw lye all over 
her and buried her. He was tried and convicted, and paid the 
penalty. 

Case 2. A camouflaged poisoning case. An automobile was 
found burning in an out of the way road. A man also in flames 
was Ijing across the front mud guard, dead. A case of this de- 
scription would have been signed out by coroners as one in which 
death was due to accidental burning. The Medical Examiner’s 
Office, however, investigated. A necrops}’- was performed and 
a toxicological anatysis made. 

It was found by scientific methods of analysis that the man did 
not die of the fire or the fumes or smoke. He w'as dead when the 
fire reached him. Further analysis revealed large amounts of 
c 3 ’-anide in all his organs. Death was due to cyanide poisoning. 

The case was solved as follows: This man had suffered great 
financial losses. He was practically penniless. He had a family 
and wanted to provide for them. He took out a large insurance 
policy with double indemnity in case of accident. His intention 
was to commit suicide and at the same time conceal it from the 
authorities in order to get the double indemnity. He set the car 
on fire and, when it was burning well, he drank a solution of 
cyanide. He then threw the container into nearby shrubbery and 
fell dead over the front mud guard. Thus a case which had the 
appearance of accidental death by fire was proved to be one of 
suicide b}-- cyanide. 

Case 3. Otie that appeared to he suicidal gas poisoning was 
proved to he murder by suffocation. The Freindlich Case. Freind- 
lich, his wife and three children aged 9, 7 and 2 years respective^ 
lived in an East Side tenement in New York City. On the morn- 
ing in question the father left the home at about 7 a.m. About 
7:30 a.m. one of the boj’-s smelled the odor of gas. He ran mto 
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his mother’s room and found her in bed. He shook her but she 
did not respond. The boy called for help. The neighbors called 
the police who in turn notified the Medical Examiner’s Office. 
On arrival, the Medical Examiner found that the room was jfiUed 
with iliuminatmg gas; the gas Jet was open; the woman was dead 
in bed, Ijdng on her back in a natural position. There was no 
pink coloration of the skin of her face or of any other part of her 
body (as is usual in carbon monoxide deaths). Lying in a crib 
a few yards away was the two year old baby, still ahve. The 
baby was quickly removed to fresh air and saved. The absence 
of pink coloration of the skin of the woman and the fact that the 
baby was stfil alive and the mother dead, made the Medical Ex- 
aminer suspicious and a necropsy was performed. 

Toxicological analysis of the blood removed from the heart 
of the deceased mother showed complete absence of any carbon 
monoxide. This indicated that death was not due to inhalation 
of illuminating gas. The necropsy also showed that death was 
due to suffocation. Ten finger marks of compression were found 
on the back of her neck. 

Freindlich murdered his wife for insurance money. He held 
her face down against the pillow until she was dead. He then 
turned her on her back, straightened out all the bed clothing, 
turned on the gas and left the house. He was tried and con- 
victed. Coroners or inexperienced county physicians would have 
signed out the case as suicide by inhaling gas, whereas it was 
murder by suffocation. 

Alcohol the cause of accidents 

The toxicological laboratory of New York City quantitatively 
anal3’’zes the brain for alcohol in all cases of fatal accident, the 
purpose being to determine whether alcoholic intoxication was 
a contributor}’' cause to the accident. 

Research work has been done in this laboratory on over 6000 
human brains as well as on the spinal fluid and blood of li-ving hu- 
man alcoholics, and many series of experiments have been carried 
out on dogs in which brains, blood and spinal fluid were analyzed. 
From these experiments, it was determined that if the alcoholic 
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content of the brain or of the spinal fluid reaches above 0.25 per 
cent, it indicates that the indi\ddual was intoxicated. This was 
found to be true whether the individual was an abstainer or a 
habitue. 

Case 4. Case of a famous air pilot. This flier was one of the 
first few who successfully crossed the Atlantic. Several years 
later he took off at Roosevelt Field with two male occupants. 
Within a very few minutes the plane crashed to earth and all three 
were killed. Examination of the wrecked plane revealed nothing 
as to the cause of the accident. A necropsy was performed on 
the deceased pilot and his organs chemically analyzed. The 
results of the anal3’'ses indicated that the pilot was intoxicated 
at the time he took off and evidently his condition of intoxication 
was the contributor}^ cause of the fatal accident. 

Case 5. Planted body for purpose of collecting insurance. This 
is the storjf of two undertakers who were partners in their business 
in a rural communitjL One of the undertakers took out a large 
life insurance policy with double indemnity for death due to ac- 
cident and made his partner the beneficiarj’’. Not manj’^ months 
later a bungalow that they owned was burned to the ground. 
The bm-nt body of a man was found in the ruins. The under- 
taker who was the beneficiar}'- claimed that the body was that of 
his partner, and put in his claim for the insm’ance, asking for 
double indemnity because the death was caused by accidental 
burning. The insurance companj'' started an investigation. A 
necrops}’" and a toxicological investigation were conducted. The 
results of the investigation revealed the following: 

(1) The external part of the bod}’' was completely charred. 
The head w^as completely burned off. The feet and part of one 
leg w'ere bmned off. No identification was possible. 

(2) B}' measurement of the bones of the extremities that w^ere 
left, it w^as estimated that the deceased had been about twm inches 
taller than the missing undertaker. 

(3) Some parts of the internal organs were still in good shape, 
that is, thej' were not burned or boiled. Examination of the 
lungs showed a well developed pneumonia, wdiereas the under- 
taker in question w’as seen in apparently perfect health only two 
hours before the fire. 
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(4) Chemical analysis revealed no poisons, ruling out suicide 
by poison. 

(5) Chemical work further revealed that the body found in 
the ruins had been dead when the fire started. The fire or 
fumes or smoke had nothing to do with this man’s death. 

(6) Toxicological analj^sis also revealed the presence of for- 
maldeh3"de in the various organs. This strongly indicated that 
the bod^^ had been embalmed. 

It was finally determined that the body was not that of the 
undertaker. It was a man two inches taller who had died of 
pneumonia and had been embalmed for burial. This bodj^ the 
imdertakers planted in the house and then set it afire. - 

The five cases above outlined illustrate the kind of work the 
toxicological department of the Medical Examiner’s Office in 
New York City is doing. 

In conclusion, it will not be out of place to call attention to the 
National Research Council’s BuUetin Number 64 (Yhshington, 
D. C., p. 75, 1928), where the following statement is made con- 
cerning the work of the Chief Medical Examiner’s Office of New 
York City: 

In the scientific attainment and administrative abilitj* of its chief, in the 
character and volume of the vork done, in the -working facifities and budget 
allowed it, in its functioning in the investigation of crime, in its cooperative 
relation to other agencies, in the sendee which it gives to the public, and in its 
freedom from political interference, the office of the Chief Jsledical Examiner of 
New York City is the most outstanding agency devoted to forensic medicine 
in the United States. 


DISCUSSION 

Wm. D. jMcNally, Chicago, Illmois: Toxicolog}^ is a broad 
subject, it treats of poisons, their origin, properties, ph3’siological 
action, treatment of their noxious effects and their detection by 
chemical or other means. The toxicologist is a scientific detec- 
tive looking for clues as to the role pla3''ed 63’- poisons in causmg 
death. 

Dr. Gettler spoke of the use of embalming fluids interfering 
with the detection of poisons. Where a bod3’' has been embalmed, 
a portion of the fluid used should be examined b3^ the chemist for 



64 


DISCUSSION 


the presence of poisons. The lack of this precaution^ placed a 
pathologist and chemist in a near by state in a most embarrass- 
ing position. 

A man was found early one morning in a small car, which was 
wrecked against an abutment on the highway. He was taken to 
a hospital. Late that afternoon he said he felt well enough to go 
home and was released by the hospital. The following morning 
he died at his home. An autopsy was held by the local coroner, 
who gave as the cause for death: “ruptured stomach.^^ The 
undertaker prepared the bodj’’ for bmial. Late in the afternoon 
an insurance companj’’ wanted a second postmortem which was 
granted. The liver, kidneys .and stomach were removed for 
chemical and pathological examination. The insurance com- 
pany a short time later received a report that “death was due to 
arsenical poisoning.” 

The man was a crank on life insurance and had taken out over 
8140,000. Every policy was contested. The family employed 
counsel. He came to Chicago and wanted assistance. The fam- 
ily knew the deceased did not commit suicide. Drug stores in 
neighboring towns were canvassed, no purchase of arsenic could 
be found. I requested specimens of the embalming fluids and 
hardening compounds used after both postmortems. The sam- 
ples were received, analyzed and a short telegram dispatched, 
“Mystery solved, letter to follow.” A few weeks lapsed and a 
lawsuit was started. The insurance company introduced the 
pathologist who testified that he found grossly and microscopi- 
callj’', e\ddence of arsenical poisoning. The chemist reported 
15.4 grains of absorbed arsenic in the stomach, arsenic in the 
liver and kidney. The plaintiff introduced the undertaker who 
had embalmed the bodies and submitted samples to me for ex- 
amination. Bottles of embalming fluid and a large jar of harden- 
ing compound contained over 50 per cent of arsenic trioxide. 
This compound had been used after the first autopsy, the organs 
covered vdth this arsenic compound had been removed and re- 
ported as the causal agent for death. 

Of course the widow received all of her insurance. 

We hear frequently that a\dators are half intoxicated when 
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entering their ship. Dr. Gettler’s analysis of the organs of an 
a-vnator Mlled while driving his plane appears to bear that out. 
In one fatal case in Chicago, I found carbon monoxide in the 
blood of the pilot. 

In Chicago, in 1913 I established under Coroner Peter Hoffman 
the first Coroner’s laboratory in the United States which was 
several years ahead of the establishment of the laboratory of the 
Medical Examiners in New York. 

In Cook County we can not equal the price of $3.00 per toxico- 
logical examination as given by Dr. Gettler. The salary of the 
chemists and the overhead expenses would bring the cost above 
S3. 00 per case. 

I dislike veiy much the reporting of alcohol by the plus sign, 
one plus, two plus or four plus. As each one of these indicates a 
certain percentage of alcohol, I believe that the percentage should 
be used. 

Dr. Gettler spoke of clean glassware being used for submitting 
specimens and I would. Hke to add that metallic tops to jars 
should never be used, as arsenic and lead are frequently found in 
the metallic tops gi\dng an opportunity for defense attorneys to 
claim contamination of the organs examined. 

Manufacturers of chemicals and drugs are always a jump ahead 
of the toxicologist and it is necessary to develop methods of de- 
tection for each new group of drugs produced. Some poisons 
escape detection because of lack of dehcate methods or because 
of chemical changes that these drugs imdergo in the body or after 
embalming. 
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MEDICAL EXAMINERS’ FINDINGS IN DEATHS FROM 
SHOOTING, STABBING, CUTTING AND 
ASPHYXIA 

HARRISON S. MARTLAND 

Chief Medical Examiner for Essex County (Newark) New Jersey, and Associate 
Professor of Forensic Medicine, New York University, University 
and Bellevue Hospital Medical College, New York City 

Part I. Death from Shooting 

HOMICIDAL SHOOTINGS 

Shooting has always been a common method of committing 
murder- It apparently reached its highest peak of popularity in 
the United States and incidentally in the world, during the last 
few years of our recent prohibition era, when it became the chief 
method of killing amongst gangsters, racketeers, hi-jackers, 
hold-up men, et cetera. 

During an eight year period (1925-1932) in Essex County out 
of 360 homicides, 167 were killed by shooting, constituting 46 
percent of the total number. 

In 2,457 homicides in New York City during a five year period 
(1928-1932) 1,386 lost their lives by shooting or 56 percent of 
the total murders. 

Homicides bj-- shooting, therefore, form at least 50 percent and 
over of the total murders occurring in and around the metropoli- 
tan district of New York. The methods of killing next in fre- 
quenc}’^ are stabbing and cutting, assault and battery, and strangu- 
lation by ligature. 

In main, the popularity of shooting lies in the fact that close 
contact with the victim is unnecessary, the danger of a fight is 
avoided and the automobile usualty affords a quick getawa3^ 

SUICIDAL SHOOTINGS 

Shooting is also a common way of committing suicide. 

In 1,056 suicides in Essex County during an eight year period 
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(1925-1932) there were 172 suicides bj’- shooting or 16 percent of 
the total suicides. 

In 7,219 suicides in New York City during a similar five year 
period (1928-1932), 694 or 10 percent of the total suicides were 
due to shooting. 

Suicides by shooting, therefore, form onlj’- about 10 percent of 
the total suicides occurring in and around the New York district. 
The commonest methods are the inhalation of illuminant gas, 
hanging, jumping from buildings, shooting, poisoning, stabbing 
and drowning, in order of frequency. 

ACCIDENTAL SHOOTINGS 

In large cities accidental shootings are not common. They 
occur especially among boys pla 3 dng with firearms. 

WAR WOUNDS 

The familiar GSW’s of the World War forming the major part 
of the battle casualties, produced by fragments of high explosive 
shells, by machine gun and rifle bullets, hand grenades, et cetera, 
wfll not be considered here. 

TYPE OP WEAPONS USED IN CIVIL WOUNDS 

In suicidal shootings the commonest weapon is the revolver. 
This is usually a cheap model, in poor or neglected condition, of 
.32 or .38 caliber, dischargmg a lead buUet of low velocity. Often, 
however, a good revolver or an automatic pistol of .25, .32, .38, or 
even .45 caliber is used. Occasionally, a shotgun or a rifle is the 
weapon of choice. 

In the ordiaary gin mill and lust murders cheap revolvers are 
usually employed. Amongst gangsters better revolvers, auto- 
matic pistols and often high velocity weapons such as machine 
guns are used. 

In accidental shootings the weapon is often an automatic pistol, 
— a dangerous weapon in untrained hands since the barrel often 
contains an unsuspected cartridge. Among hunters accidental 
shooting with shotguns and rifles are all too common. 
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yiE'niKG BODY AT SCENE OP DEATH 

In all shooting cases when a dead body is found, it is of prime 
importance that the scene be visited by the medical examiner and 
that nothing on the body, or in its immediate \dcinity, be touched 
imtil his arrival. 

In New York City and Essex Coimty, the medical examiner 
under the law "must go to the dead body and take charge of the 
same.” In all homicide and suicide cases, the viewing of the 
body at the scene of death by an experienced medical officer is 
of vital importance. The medical examiners in these areas, upon 
arrival at the scene have precedence over all other individuals 
and agencies, and until his medical investigation is completed 
and he has selected and taken possession of such objects as he 
decided may aid him in his investigations, no one, not even the 
police, may take charge of or remove the body or any object 
whatsoever. 

Effective cooperation with the police is absolutely essential, 
and under the medical examiner’s system the police and medical 
examiners work as one unit toward a common cause — the detec- 
tion of crime and the &dng of criminal negligence. 

In suspected murder cases the homicide squad often arrives at 
the scene before the medical examiner they are, however, trained 
to touch nothing until his arrival. Then all work together, the 
photographer, finger print man, et cetera. A careful inspection 
of the body and its surroundings is made noting everything that 
might assist in determining whether the shooting was accidental, 
suicidal or homicidal. In the event of murder everything, which 
may lead to the detection of the murderer, is noted. 

Proper instruction of the police and ambulance surgeons soon 
prevents the careless picking up of a weapon if found, or other 
important clues. 

If there is any doubt as to whether the victim is dead, any 
necessaiy disturbance of the clothing or moving of the body for 
the purpose of determining this by ambulance surgeons or physi- 
cians called in in the emergency is, of course, excusable. 

Notes should be taken, on the spot, by the medical examiner to 
his stenographer, or in long hand when a stenographer is not avail- 
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able as to the position of the body, its temperature, the absence or 
presence of rigor mortis, how the body is dressed, and the location 
of the wounds. The body should not be moved too much for 
this purpose until photographs have been taken. 

Absence of the weapon, usually means murder, but a careful 
search must be made, since suicides, after wounds which would 
apparently indicate sudden death, may throw the gun out of the 
window or in a dark corner. 

Furthermore, the presence of the gun in or near the hands of the 
dead man, though usually indicating suicide, may have been 
placed in the hand of the d^'^ing man bj’' the murderer. 

Search should be made for powder marks or bums on the hands 
of the deceased, since often in suicide by means of cheap revolvers, 
a flare back may occur from the chamber of the gun. Powder 
marks or burns on the hands do not always indicate suicide since 
the 3 ’’ may have been produced in a struggle with the murderer. 

In the examination of the wounds it is sufficient only that their 
main characteristics be described, and an attempt be made to 
determine chiefly whether thej’- are wounds of entrance or exit, 
since their closer examination will take place at the morgue under 
better light and circurnstances. 

Careful search should be made for empty shells, ejected from 
either automatic pistols or repeating rifles; they are usuallj’^ found 
in the immediate vicinity of the weapon or near where it was fired. 

Spent bullets may often be found on the floor or under the body, 
and search should be made for embedded buUets in plaster, wood- 
work, furniture, pillows, and other objects, when necessary. 

The gun if found should be carefully picked up, preferably with 
a clean handkerchief, so as not to disturb finger prints, and un- 
loaded. During the unloading the muzzle should never be 
pointed towards anyone and the medical examiner should 
acquaint himself with the proper method of breaking and unload- 
ing the various t3q3es of firearms, especially the automatic pistol. 

Except in cases of clean cut suicide, the bodj’’ should be photo- 
graphed as well as the surrounding rooms or location. After the 
police photographer has finished with the body it may either be 
reexamined more closety at once or later at the morgue. 
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Personal effects and identification cards, letters, et cetera, are 
usually removed at this time by a thorough search of the clothing 
as this usually gives police early clues to work on. 

The body is then sent to the official morgue at which place it 
must not be disturbed or undressed until the arrival of the medi- 
cal examiner. 


THE NECROPSY IN SHOOTING CASES 

Undressing the body 

The body should be undressed by the medical examiner with 
the assistance of the morgue keeper, or by the morgue keeper 
imder supervision. Care must be taken to watch for bullets 
that might drop from the clothes; they are frequently found 
between the skin and clothing, lacking the force to come out 
through the clothes. The same precautions should be taken in 
undressing wounded men in the receiving rooms of the hospitals. 

It is a good plan to start with the shoes and work up, describing 
the condition of the various articles of clothing to the stenog- 
rapher, as they are removed. Holes made by bullets entering 
and leaving the clothes should be carefully described, especially 
the holes of entrance in the outermost gaiments where clinging 
powder grains and burns may readily be seen. If foimd, the 
clothing should be carefully folded so that this evidence will not 
be lost. Clothing in all murder cases should be saved and prop- 
erly marked for the crime detection bureau of the police or for 
the district attorney. 

IDENTIFICATION OF BODY 

Proper identification of the body must be made in all important 
cases before the necrops3’^ begins. If the medical examiner has 
seen the deceased at the scene of the shooting he can identify’' the 
bodj^ he is about to autopsy as the one he examined at place 
of death. 

If the medical examiner has not previously seen the body, 
especiallj'- in cases dying in hospitals, an identification must be 
made in his presence bj' the police officer who brought the \dctim 
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feo the hospital, or by relatives or friends of the deceased. This 
should be taken down b 3 ’- the stenographer as a part of the nec- 
ropsy protocol, gi-vdng in detail the names and addresses of those 
who identify body. 


The Necropsy 

After the body has been undressed and properly identified, the 
necropsy should be conducted in a careful routine manner. All 
wounds of entrance and exit should be carefully examined and 
described. In examining wounds of entrance care should be 
taken not to wash off powder smudge or partly embedded powder 
grains when cleansing the wound of blood. The wounds should 
then be photographed. It is good practice to measure in inches* 
the distance above the heel of every wound of entrance and exit. 
The height of the wound of entrance and exit above the heel 
will often make it possible to reconstruct the direction of the shot 
and to tell on what line the gun was when fired. 

Before starting the internal examination of the bod}’- it should 
be turned and the back examined. Bullets of .32 or .25 caliber do 
not usuallj'- possess sufficient velocity to pass through the body 
and can often be felt underneath the skin of the back. They are 
frequently surrounded by a small hematoma. 

The necrops}’- is then performed in the routine manner. For 
juars we have used the ordinary Virchow technic in performing 
both scientific and medicolegal autopsies, and seldom find it 
necessary to remove the organs of the chest and abdomen “en 
masse.” We believe that manj’- points of importance may be 
missed in removing organs in toto, as the amount and character 
of the blood in right and left heart ca^ities; the presence of fat 
emboli; the condition and contents of the bronchi; the presence 
of puhnonar}’- embolus and its dislodgement, et cetera. We pre- 
fer removing one organ at a time, describing lesions as encoun- 

* In medicolegal work we prefer the use of inches, ha^•ing entirely given up 
the metric sj'stem as applied to measurements. Centimeters mean nothing to 
an American jur}’' and probably never will. The weights of organs can still be 
taken in metric sj^stem as the}^ are not often needed in court and can easily be 
transcribed. 
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tered. The course of a bullet through the body is seldom lost 
since it is always marked by a path of hemorrhage. 

The wound of entrance and exit in all the organs are described 
in the individual examination of each organ and the direction and 
course of a bullet is finally summed up after it has been traced 
from entrance to exit, or to the location where it was found. 

If a bullet is found loose in the pleural, peritoneal or pelvic 
cavities, or in the subdural space, the location where it was found 
cannot be taken as a fixed point since it may have shifted to this 
position by gravity. The finding of a bullet over the left occipital 
lobe may result from the reclining position of the body after death, 
and the real point of exit in the brain ma3'- be over the left frontal 
lobe where the point of impact may often be noted on the interior 
of the calvarium by the presence of a bursting fracture. 

When, however, a point of exit is found in the spine or in the 
posterior thorax, provided the bullet has not been deflected by 
striking bone previously, this point of exit when joined by a large 
probe with the point of entrance, gives a good idea of the general 
direction of the bullet, and it is good practice to measure how far 
the fixed point of exit is behind, below, or to the right or left of 
the fixed point of entrance. 

Furthermore, the actual hole of entrance in the skin is often 
not a fixed point for measuring, for instance, when it is found in 
the arm or in the region of the female breast. The skin wound 
may not correspond to the wound of entrance in the chest wall 
in the prone position of the bodj*^ at necropsy unless the parts are 
placed in the same position as they were when the shot was fired. 

Great difficulty may arise when two, three or more shots enter 
the body in near proximity or their tracts cross each other in the 
body. The course of different bullets often ciisscross each other 
and considerable experience is needed to properly interpret the 
correct course of each individual bullet. 

TiTien a bullet after passing through thoracic or abdominal 
organs, finally leaves the body cavities and becomes embedded in 
the back, spine or pelvis, the tract may often be lost, since there 
may be very little hemorrhage in a bullet tract through bone, 
hluch time is often saved bj’’ fixing the point at which the bullet 
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has left the internal cavities of the bodj-, by turning the body over 
in a position to cut down on the overijdng muscles, and other 
structures. Hemorrhage will quickly be found, if the bullet has 
passed through to the back, by using large clean cuts and follow- 
ing them up to the location of the missile. Where there is no 
hemorrhage there is no bullet. 

There is no place in the body where a bullet may not lodge and 
sometimes it becomes necessarj'- to search for hours unless x-ray 
facilities are at hand. Sometimes the bullet may be deeply em- 
bedded in the bodj’- of a vertebra, and maj'^ be entirely missed by 
lying i of an inch beyond a saw cut. In such cases a great deal 
of time will be saved by examining the body or certain portions 
of it by means of the x-ray. 

It is surprising that practically no necropsy rooms in this 
country are pro\’ided with x-ray equipment. We have x-ray 
facilities, but it is often inconvenient to transfer a dead body 
partly examined to an x-ray department and ask for certain ex- 
aminations. It would be of great value to the medical examiner 
in locating bullets, and certainlj’- to the hospital pathologists in 
the study of bone diseases and skeletal metastases to have x-ray 
equipment in or adjacent to the necropsy rooms. It would be 
particularly useful in this country where the examination of the 
skeleton at necropsy is, for ob\dous reasons, a very limited one. 

Occasionallj'- bullets cannot be found in cases in which there is 
no apparent exit from the body. Some of these cases have spat 
up or coughed up the bullet; others may have been swallowed and 
lost in the stool, or, rarely, found in the intestinal tract. 

The necropsy should be completed with great care and a ver- 
batim. dictation typed into a protocol. This should be signed by 
the medical examiner who performed the necropsy. It should 
be filed as an official record in the office of the chief medical 
examiner. Special anatomical charts of the surface and different 
parts of the body are useful for charting the location of the 
wounds. IMicroscopical, chemical or any other examinations that 
are necessary should be completed, or the specimens taken before 
the body is released for burial. 
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Marking hulleis for identification preservation 

All bullets must be properly marked and kept safely for future 
identification, study or for trial. It is very difficult to properly 
mark bullets, since practically only the butt is available. The 
riflings on the sides must be left intact for the ballistic expert. 
If the butt is flat, an identification mark, a number or initials 
may be marked by the use of a small jeweler’s die or tool. The 
difficulty is that there is room only for a small S3Tnbol, and when 
handling a large number of bullets, this means very little in the 
way of identification. 

If the butt is deepty conical it is practicallj’- impossible to mark 
a small bullet. I have had my identification mark on such a bul- 
let covered with wax used bj’- the ballistic expert in fastening the 
bullet to the comparison microscope. Later at the trial I was 
chagrined at being unable to find anj' mark until the wax was 
removed. 

For these reasons we do not mark bullets except in unusual 
circumstances. We prefer keeping them in sealed envelopes con- 
taining a description of the bullet with other important data in 
the handwriting of the medical examiner. If the bullet is needed 
by the prosecutor it can be obtained on receipt by a responsible 
officer, who later returns it to the medical examiner. At the trial 
the bullet is introduced by the medical examiner when testif3dng 
as to the cause of death. This prevents much wrangling. 

REVOLVER WOUNDS 

Revolvers usuall3’- shoot lead bullets of low velocity, 640 feet 
per second being about the maximum speed. The cartridges 
which formerly contained black powder are now frequently loaded 
with smokeless powder. This is of prime importance since the 
blackening and tatooing described in most textbooks is either 
insignificant or not present at all in man3’- revolver wounds seen 
at the present time, due to the almost complete combustion of 
smokeless powder. Smokeless powder burns more rapidly, pro- 
duces greater velocity and does not smoke or foul the barrel. 

It is also possible to load revolvers with jacketed ammunition 
designed for automatics. This, however, is not common. Prac- 
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ticallj’ all revolver and pistol ammimition is now center fire. The 
old rim fire is seldom seen except in small pistols and rifles used 
in shooting galleries. 

The calibers more commonly used in revolvers are .22, .25, .32, 
.38 and .45. These calibers are used in automatic pistols and 
rifles also. The caliber of a cartridge or gun is designated in hun- 
dredths of an inch. For instance, when we speak of a “Colt .38” 
we mean a Colt revolver of .38 caliber which takes a cartridge 
ha^idng a diameter of 38/lOOths of an inch. 

Continental firearms are, of course, calibrated according to the 
metric S 3 ’-stem. 

While the cartridges for a .38 caliber Colt are made for this 
gun by the manufacturers, they can be used in any other revolver 
of the same caliber. They can also be used in automatic pistols, 
repeating rifles and machine guns of the same caliber. Thus, from 
the size of a bullet and shell alone, one cannot tell whether a 
revolver or rifle was used. 

Contact revolver wounds 

When the muzzle of a .32 or .38 caliber revolver is held against 
the skin and fired, the wound of entrance is usually larger than 
the diameter of the bullet. Frequentty it is a lacerated, stellate 
or cruciform wound which does not resemble a bullet wound in 
any way. 

This is due to the fact that the gases from the explosion enter 
the wound and cause subcutaneous excavation, often tearing the 
skin wound, the subcutaneous tissues, and producing a large 
blackened hole or laceration. There may be slight burning 
(brand) about the wound, but since the gun cannot kick there is 
no particular location of the brand. Blackening due to a powder 
smudge which can be viped off, may show around the edges of 
the wound and may result in slight tatooing (embedding of unex- 
ploded or partly combusted powder grains) in the skin about 
the wound. 

However, if the gun is tightly pressed against the skin, as it 
often is in suicide and gangster murders in administering the 
coup de grdce, there may be no marks in the surrounding skin. 
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and the wound of entrance may be seen as a large, torn, black 
hole with a charred bed. 

If the bod}’- is protected by clothing over the wound of entrance, 
the clothing often shows a cruciform tear with firing of the clothes. 
This firing may produce quite an area of burning in the under- 
l 3 dng skin. 

If the bullet passes through the body without striking bone or 
without too much loss in velocity, the wound of exit is often a 
round hole about the diameter of the bullet vdth everted edges, 
the wound of entrance being larger in these cases than the wound 
of exit. 

Near contact revolver woundc up to six inches from body 

If the revolver is fired near the skin the wound of entrance may 
resemble a contact wound. If fired at a distance of one to 6 
inches from the body, the shape of the wound is usuall 3 '’ round 
or oval and approaches the diameter of the bullet, depending on 
the angle at which it strikes the skin. In such cases a brand or 
area of burning caused by the escape of explosive gases from the 
muzzle of the gun may be seen about the wound. This brand is 
often concentrated in an oval area most marked over one side of 
the wound. This is caused by the upward kick of the gun when 
fired and is good evidence that the trigger of the gun was in a posi- 
tion opposite this mark. Scorched or burned hair may be found 
in this area. 

A sharply demarcated area of blackening or smudge may be 
noted around the wound, often covering an area about one inch 
in diameter. It is caused by a powder smudge and can be 
vuped off. 

Tatooing caused bj’’ the embedding of incomplete!}’’ burned pow- 
der grains in the skin maj’ be seen around the wound. This may 
be extensive when black powder is used. Ten to 100 or more 
grains may often be counted. The tatooing may extend quite a 
distance from the wound. For instance, in a bullet wound of the 
cheek, powder burns may be noted over the concha of the ear and- 
maj' denote the direction of the shooting. Flakes of powder 
resting on or slightly embedded in the skin are easily dislodged 
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and care should be taken in cleansing the skin, or in folding the 
clothes, not to destroy this evidence for further examination. 

With smokeless powder, very little blackening or tatooing may 
be present and a hand lens is often useful in the examination of 
such wounds. 

Revolver wounds made at a distance of six to twelve inches from body 

When the muzzle of a .32 or .38 cahber revolver is held at a 
distance of from six to twelve inches from the body and fired, 
the buUet wound of entrance is usually about the size of the 
bullet. There is no tearing or laceration of the skin. The bullet 
hole is usually round with its margins bruised and its edges in- 
verted when the angle of fire approximates a right angle to the 
surface of the body. If the bullet strikes the body at an angle, 
the wound may show a tangential bruising to one side, the so-called 
slap shot. At this distance the brand or burning is usually absent, 
or if present, slight in extent. The wound still shows a small 
amount of blackening or powder smudge as a rule, especially if 
black powder is used. Tatooing may stiU be present but is 
usually small in amount. There is no firing of the clothes at 
this distance. 

Revolver wounds made at a distance of two to three feet and over 

At these distances the wound of entrance is a round hole about 
the size of the diameter of the bullet. The edges are often 
sHghtlj’’ inverted and maj’’ be slightly discolored from the lead or 
grease of the bullet. There is usually a thin contusion collar 
about the wound, the skin being abrased or bruised by the lateral 
walls of the bullet as it penetrates the skin. 

If the bullet strikes a body at an angle, the wound of entrance 
is a round or slightly oval hole often with a tangential bruising or 
abrasion on the skin, denoting that the bullet has entered at an 
oblique angle, an important point in estimating the direction 
of fire. 

The brand or burning, the blackening or smudging and the 
tatooing at these distances have entirelj’- disappeared. The 
clothes simply show a round or lacerated tear of entrance and 
are free from burning or powder. 
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Can the caliber of the bullet be estimated from the sise of the wound 

of entrance? 

Except in contact shots or near contact shots in which the 
wound of entrance is often larger than the bullet, all shots at 
greater distances produce, as a rule, a round hole of entrance which 
approximates the size of the bullet. Due to the elasticity of the 
skin, however, an accurate estimate of the eahber of the bullet 
cannot be made. Roughly we may state that wounds made by 
,38 and .45 caliber revolvers are usually one-fourth of an inch or 
more in diameter, and those made by .32 and .25 caliber gims are 
a little smaller than one-fourth of an inch. If the victim lives 
a few days the dried scab and retraction so distorts the wound 
that no estimates can be made. 

Wounds of exit 

Except in contact shots or near contact shots in which the 
wound of entrance is often larger than the wound of exit, when 
a revolver bullet passes through the body, losing little in velocity 
and failing to strike bone, the wound of exit may closely simulate 
the wound of entrance in size. Usually the exit wound is a trifle 
larger, its edges slightly everted, and sometimes a strand of tissue 
ma 3 ’' be seen hanging from the wound. Sometimes it may be 
quite difficult to determine a wound of exit from one of entrance, 
especially if the person has lived a few days. Of course, there 
would be no e%ddence of burning, smudging or tatooing about 
the wound of exit. 

Often one must resort to a careful examination of the clothing 
to distinguish between wounds of entrance and exit, the examina- 
tion often settling the question. Burning and firing of the clothes 
vuthout the underljdng skin being affected may show the woimd 
to be one of entrance. Strands of clothing may project exter- 
naU}’- around a hole in a coat signif 3 dng an exit. 

Revolver bullets of ,38 and .45 eahber often pass through the 
bod 3 ’’, while those of .32 or smaller eahber are slowed up and their 
velocit 3 ' so reduced that the 3 ’- frequently remain in the body. 
They are often found beneath the sldn of the back. 

Bullets which pass through the bod 3 ’' with loss of velocity on 
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account of the greater distance fired, or from the resistance of 
penetrated tissues, or because they were fired from poor gims, 
usually produce wounds of exit which are much larger than the 
wounds of entrance. They are easilj’- diagnosed and often show 
extensive tearing with everted edges. 

The bullet usually remaius iu the body if bone is struck. If 
it leaves the body it often produces a large hole of exit due to loss 
in velocity, splitting or mushrooming the bullet, or to some spicules 
of bone blown out with the bullet. Sometimes more than one 
hole of exit is thus produced. 

In passing through the skull a buUet often makes a wound of 
entrance consisting of a sharply cut round hole beveled on the 
inner table, while the wound of exit is much larger and is beveled 
externally. This is characteristic and may sometimes, in an 
exhumed body when the wounds in the soft parts have been 
obliterated by decomposition, settle a question of murder or 
suicide. 


Deflection of bullets 

Ordinarily bullets are not deflected from their course in passing 
through the bod3^ unless they strike bone. Therefore, if a large 
probe can be passed through the wound of entrance and out the 
wound of exit, it usually denotes the direction of the bullet 
through the body. A continuation of this line from the wound 
of entrance shows the line at which the barrel of the revolver was 
when the shot was fired. This is aU one is safe in testifying, 
unless one has witnessed the murder and knows the actual position 
of the bodj’- at the time. 

AUTOMATIC PISTOL WOUNDS 

Automatic pistols fire a jacketed bullet of high velocity attain- 
ing a speed of from 800 to 1,200 feet per second. These bullets 
are often spoken of as “steel jacketed.’^ This is erroneous since 
a steel jacket would ruin the rifling of a gun. The jacket is 
usually of copper or cupronickel, some of the recent ammunition 
being covered by a plating process. The cartridges contain 
smokeless powder. 



80 


HARRISON S. MARTLAND 


Wounds produced by automatics do not possess all the char- 
acteristics of revolver woimds and are much more difficult to 
interpret. Absence of burning and discoloration in close dis- 
charges are common, and the wound of entrance must often be 
examined with a hand lens, and even chemical examination of 
the edges may be important. There is much greater penetration 
with such weapons. Otherudse both wounds of entrance and 
exit are the same as for revolvers. 

MACHINE GUN AND RIFLE WOUNDS 

Accidental shooting by means of a small .22 caliber rifle occa- 
sionally occmu in boys playing, or taking “pot shots” at electric 
lights or windows. In rare instances such a weapon may be 
used for committing murder. Such wounds do not produce 
much damage unless they penetrate some vital organ producing 
internal hemorrhage, peritonitis or infection. While apparently 
insignificant they are often tricky and produce unexpected damage 
which is fatal. 

Larger rifles are occasionally used in committing murder and 
suicide. Accidental shooting with high powered rifles in some 
parts of the country is common, especially in the hunting season. 

Gangsters frequently use machine or submacliine guns in 
“bumping off” their victims. 

Practically all of these weapons shoot bullets of high velocity, 
often attaining a speed of from 2,000 to 3,000 feet per second. 

At short range up to 200 yards, the rifling of the gun barrel 
rotates the bullet about 2,500 revolutions per second and causes 
an eccentric whirling of the butt. This produces extensive bruis- 
ing of the deep tissues and tremendous fragmentation of bone. 

With high velocity rifles, the wound of entrance is often smaller 
than the diameter of the bullet. The edges are depressed with a 
reddish zone around the circumference which becomes brown on 
dij-ing. If the bullet strikes at an angle, the skin may be split 
or extensively ploughed up. 

At medium range, 300 to 1,000 yards, the tissues are cleanly 
cut and a clean hole is made in the bone. The eccentric whirling 
of the butt largely disappears. 
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At long ranges, 1,000 3 'ards or over, the bullet loses so much 
velocity that extensive vmunds of exit may result. 

SHOTGUN WOUNDS 

All shotguns are now more or less choke-bored, that is the bai’rei 
at the muzzle is smaller in diameter than at any place behind the 
muzzle except the chamber. Barrels, therefore, may be full 
choke, half choke, one-quarter choke, and of the old cylindrical 
bore. The rate of dispersion of the shot depends on the amount 
of choking in the barrel. 

Cartridges used in shotguns are first loaded vith poivder, on 
top of which is placed a cardboard and two or three felt wads. 
The shot is then placed on these wads and held down by a single 
cardboard wad, over which the edge of the cartridge shell is 
crimped. 

The shot used is either soft lead or chilled and is designated 
according to size, as buckshot, and numbers, 2, 4, o, 6, 7, S and 9, 
the lower the number, the larger the size of the pellet. 

Shotgun wounds made at close range 

"^Tien an ordinal}' shotgun is fired a few inches from the bod}', 
the entire charge, often including the wads, enters the body “en 
masse’’ producing a large ragged hole with extensive tearing of 
the underlying tissues and rupture of the undei’l}dng viscera. 
The hole is blackened, burned and tatooed, often with powder 
driven deep into the wound. Frequently in a shotgun wound of 
the chest, wadding and bits of clothing may be found h'ing against 
the spine, together with firing of the clothes. 

At the distance of one yard the shot still enter the body as one 
mass, but the hole is more regular in outline, usually round and 
about one inch in diameter. Filing of the clothes is common. 

Shotgun wounds made at 2 to 4 yards distance 

At a distance of two to three yards the wound of entrance is 
still a ragged hole vrith most of the shot entering the body en 
masse. However, there is a beginning scattering of indiridual 
shot, some striking and entering the body usually above the top 
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of a large wound, due to the upward recoil of the gun. There is 
no burning or blackening at these distances but a certain amount 
of tatooing ma3' still be seen. 

At the distance of four 3’ards, dispersion has reached such a 
degree that the shot enter the bod3’ as indiAidual pellets covering 
a square pattern about six to eight inches in diameter. j\Ian3' 
of the shot enter the bod3’^ in small groups. 

Shoigiai ivou7ids made ai ten yai'ds distance 

At ten 3'ards the shot enter as individual shot without an3'’ 
grouping and cover a square pattern about twent3" inches in 
diameter. 

Shotgun ivoimds in genei-al 

Naturalh' the above examples are to be used onl3’- as a general 
guide in the approximate determination of the distance the shot- 
gun was fired. Each individual case, especiall3’’ if it turns out to 
be an important one in which the life of an innocent man ma3' be 
at stake, should take into consideration the exact gauge of the 
gun in question, the amount of choking of the barrel, the t3'pe of 
ammunition used, et cetera. Test shots and a complete stud3' 
of the situation b3’- a ballistic expert ma3" be necessaiy. 

The dispersion with fulh’’ choked barrels is about one half of 
that given in the abo^'e examples. With smokeless powder there 
is much less blackening and tatooing, the powder stains usuall3' 
being gre3*ish in color. 

In general, shotgun wounds mn3’^ be homicidal, suicidal, or 
accidental. Sometimes a wound apparentl3'- insignificant because 
of its size and location 0103* produce death from internal hemor- 
rhage. In suicidal shootings the trigger 11103’' be pulled in a 
i'ariet3" of wai’S, some of which are often ingenious. For instance, 
the gun mai' be fired with the foot b3’ using a bent piece of wire 
laid over the triger and b3'' man3' other devises. 

smi^tARY 

The most irajiortant question, of course, for the medical ex- 
aminer and police to determine is whether the shooting was 
murder, suicide or accidental. 
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Herzog (sec. 282, p. 234) states 

The question whether death was due to murder or suicide arises frequently 
and often even the closest and most careful examination will fail to determine it, 
as persons in committing suicide frequently cut and wound themselves in such 
revolting and barbarous ways that the corpse and its surroundings present the 
appearance of murder should no more bias the examiner toward that conclusion 
than that a ease presenting all appearance of suicide would cause the examiner 
to conclude that he has to deal with a case of suicide; for even as a suicide may 
in his suicidal rage unwittingly, or perhaps because his insurance policy has not 
yet run long enough to make it incontestable in case of suicide, give his death 
the appearance of accident or murder in order to entitle his beneficiary to the 
insurance mone.v, even so a murderer may and will often, to avoid suspicion, 
do er-erything possible to make the murder committed by him appear a case 
of suicide or accident. 

Persons committing suicide by shooting or b}" cutting their 
throats, frequently stand in front of a mirror. 

The location of the wound often affords considerable evidence 
as to whether the wound was homicidal, suicidal or accidental. 

Suicidal wounds are usually situated in the front of the bod3" 
or in those parts most easil}* accessible. In right handed persons 
the bullet wound of entrance in the head is usuall}^ in the region 
of the right temple or in front of the ear; in left handed persons 
the wound is on the left side. Occasionally’’ the wound may'- be 
found in the roof of the mouth. 

Homicidal wounds may' occur in any' part of the head but are 
most commonH found on the back of the head, the shot usually' 
being fired from the rear. In \ictims taken for a ride the coup 
de grace is often found in the back of the head near the external 
occipital protuberance, the shot being fii’ed by’’ the gangster sitting 
in the back seat of the automobile and the gun placed against 
the base of the skull. 

Some parts of the body' cannot be reached at all or only w'ith 
difficulty' by' a suicide, thus wounds in the back are usually hom- 
icidal. 

Although the person who has decided on self-destruction usu- 
ally' adopts the methods which are obx'ious and which he believes 
will result promptly' in death, there are many cases reported in 
which very' unusual means are employ'ed, so that one must not 
be misled by' the ty'pe or situation of the wound. 
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Taylor® states 

There is no -wound which a suicide is capable of inflicting on himself which 
may not he produced by a murderer; but there are many wounds inflicted by 
a murderer which, from their situation and other circumstances a suicide would 
be incapable of producing on his own person. 

TT^as death inslanianeoxis? 

Herzog (sec. 294, p. 242) states 

In many instances the amount of blood surrounding body will show whether 
the per.=;on bled to death; the appearance of the wound will show whether death 
was instantaneous or almost so. Thus for example, where a person places the 
barrel of a gun into his mouth and pulls the trigger, blowing off half of his head, 
there can be no doubt that death was instantaneous, but a tiny hole in the center 
of the forehead, caused by a .22 caliber rifle bullet does not negate the possibility 
that the desid person may have dojie some voluntary act after receiving the 
wound. 

Contraiy to lay and some medical opinion, a )3uIIet wound of 
the heart does not always produce immediate death. After 
such a wound it maj’- be possible for the victim to walk a con- 
siderable distance, or to perform certain acts, since the bleeding 
into the pericardium leaks out of the Avounds in the parietal peri- 
cardium into the pleural cavitA' and pre\'ents tamponage of the 
heart, 

If'as the u'ound made before or after death? 

Herzog (sec, 295, p. 243) states 

A physician may be asked whether from the ai>i)earancc of the wound itself 
he can tell whether it has been produced during life or after death. This is 
hardh" ]K)ssible with absolute certaintj' if the shot lias been fired very shortly 
after death, ^^'hether a bullet is fired into a li\'ing body or into a dead body, the 
mechanic.'d effects of the ])rojectile will be the same. A physician ma}' often 
tell from surrounding circumstances, the sixittering or squirting of arterial blood 
on the walls or from the position in which the bod>’ was found, that the bullet 
was fired into a living person. In case it was fired into a dead person a few 
socotifls .after death, there will still he some bleeding but there will be no arterial 
squirting. This, however, may often not be noticeable even if it has occurred, 
as the clothine. through which the bullet has pas.=ed may al)sorb the blood. 

Furthermore, the uecrop.sy Avill usually iweal Avhether the 
bullet lias lieen the cause of the death, not only by determining 
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wliich -^dtal organ has been perforated and the damage done, but 
also b}^ excluding any other cause of death. 

It has been the opinion of most authorities, therefore, that the 
main distinguishing point in wounds inflicted before and after 
death is the presence or absence of bleeding. It is true that cuts 
in the skin, when made after death, usually’- show no bleeding and 
contain no clots. Some bullet and stabwounds, however, when 
made soon after death, Avill bleed if they penetrate blood con- 
taining organs. For example, a wound of the heart made after 
death ma}* cause a leakage of blood, bj* gra\aty alone, from the 
heart along bullet tract to the pleural cavit}*- producing a hemo- 
thorax, and the blood in the pleural cavity may leak out a wound 
of e.xit and stain the surrounding clothes. There is no evidence, 
however, of arterial squirtmg. 

I have seen a cisternal puncture, made twentv' minutes after 
death, mimic exactly an antemortem wound, there being a blood 
clot sealing the puncture wound in back of neck and extensive 
underljing hemoi-rhage infiltrating the tissues along the needle 
tract. 

In multiple bullet wounds of the body a careful autopsj’ usu- 
ally discloses which one was fatal. There may be two, three or 
more fatal wounds all, or an}- one alone, producing death b}’ 
hemorrhage and shock. On the other hand, insignificant wounds 
in the extremities or body walls that did not cause or influence 
death, may have, if the victim lived, become infected and prove 
fatal. This should be remembered when testifying as to fatal 
wounds. 

Pabt II. Death frovi Cutting and Stabbing 
HO vriciDAL cutting and stabbing 

This has alwaj'S been a common mode of murder. In this 
countiy it has been replaced largely bv'- shooting which does not 
expose the murderer to a close fight with his victim. 

IMurder by cutting and stabbing is still, howev'er, frequent 
among the American negro, being much more popular than shoot- 
ing. Many of the victims show scars of a former encounter, 
usually with marked keloid fonnation. 
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In 360 homicides in Essex Countj* during an eight year period 
(1925-1932) there were seventy deaths from cutting and stab- 
bing, forming 19 percent of the total homicides. 

In 2,457 homicides in New York City during a five year period 
(1928-1932) there were 499 murders by cutting and stabbing, or 
20 percent of the total homicides. 



Tig. 1. Viewing Body at Scene or Crime — Homicide uv Siiooung 

“PcT ON Spot” 

Showing: position of liody when found. Shot twice in back of head and twice 
in left neck. Note two revolver wounds of entrance in left neck with powder 
marks beneath left ear. Shots at fairly close range (coup de grace). (Office 
of Chief Medical E\aimner, E''seN County, X. -J.) 

At the present time, therefore, murder b 3 ’' cutting and stabljing 
forms about 20 percent of the homicides in and around the 
Metropolitan district and is onlj”^ exceeded hy shooting and 
assault. Furthermore, such homicides are seven times more fre- 
quent than suicide hy cutting and stabbing. Therefore, every 
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case must be investigated with the same care as if murder was 
committed. 

Cutting 

In homicide by cutting the murderer most frequently attacks 
the throat, inflicting incised wounds or cuts, "^^en the throat 



Fig. 2. Vifamxg Body at Scexe of Crime — ^Ho.mictde by Shootixg — 

“Torch ^Murder” 

Stolen seven passenger sedan used in taldng gangster for “a ride.” Victim 
shot in back of head and alcohol poured over bodj' and set afire while still alive. 
Note charred rem.ains of gangster. Autop.?y required IS hours. Poh'ce bulletin 
M-ith accurate description of teeth, appro.ximate age, height and weight of body, 
etc., mailed to over 30,000 dentists. Identified through teeth. (Office of 
Cliief ^Medical Examiner, Essex County, N. J.) 


is cut, the knife or razor is usually drawn clean across the front 
of the neck vith considerable force, the murderer standing in 
back or to one side of the Yuctim. 

The edges are cleaiil}' cut, straight, cuiwed or zigzag, and 
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REVOLVER-LEAD BULLET-LOW VELOCITY 

ENTRANCE — 



I 




I V/nH SMOKCLESS PO'VDER LITUC BUCKENiN6 FlAKES or TOu/DtR OH OR rARtlALUr EMSEDPtD 
[ (USL tEN5) 


Fjg. 3 . Diagram Illusthating Wounds or TLvtrance IVIade by Rea-oi-vers 

AT Varying Distances 

(Office of Chief Medical Examiner, lCssc>x County, N. J.) 


REVOLVER-LEAD BULLLT-LOWVELOClTy 
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'EXITS 
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ILLX f 

EXIT IAR GTR than FNTRANCE 

■BULIET USUALLY RE/AAINS IN BOOX 
IF LEAVES BODY TEARS LARGE MOLE 


IV.. 4. Diagram Ii.i.u^tr atjng Kevoiakr Wounds of lixTRAVCE and Ilxit 
((Tfiico of Chief Medical ICxaininer, I'N'-ox County, N. .T.) 
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Fig. o. Schematic Rephesextatiox of the Productiox of the Coxtusiox 
C oLLAii IX AVoI'Xds or Extraxce where the Beleet Strikes 
THE Skix at Right Angles 

After Borri — Tratt.Tto cli ;^^ed{cina Legale. (Office of Chief jMedical 
Examiner, lilssex County, I\. J.) 



Fig. 6. Schematic Represextatiox op the Prodectiox of the Coxtusiox 
Collar ix Wouxds of Extrax'ce mtiere the Bullet Strikes 
the Skix at ax Oblique Axgle 

After Borri — ^Trattato di IMedicina Legale. (Office of Chief Medical 
Examiner, Essex County, X. J.) 
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often everted. The wound gaps widest in its middle, especialh* 
if it cuts directlj^ or obliquely across muscle tissue. 

jMost of the important structures of the neck may be severed, 
the knife often making a cut or scratch across the bodies of the 
cervical vevtehrae or their intervertebral discs, and the head 
appearing as if almost decapitated. 



Fig. 7. Wound oi Skui-i. — .Suicide 

Deec.nse(I him.'.elf during pursuit liy police .nfter committing liomicide. 
Xoto wound of entrance in right temporal region, a .^mall ])unched out wound 
of outer table. 'I'hi.s wound is bei’eled on inside. Note wound of exit over left 
parietal bos«, a larger wound beveled externally. {Oflice of Chief i^Icdical 
Examiner. New York City.) 


One or both carotid arteries and internal jugular veins may be 
partially or completely severed, and evidence of arterial bleeding 
and squirting may bo seen about the bod}^ and its surroundings. 
Wc have .seen carotid squirting in a homicide, spray the ceiling 
of the room with innumerable droplets of blood. The ends of 
the severed carotid arteries are often found markedly retracted 
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ill the wound. If the jugulars are cut, air bubbles are frequently 
found in blood of the right heart. In most of these cases death 
is practically instantaneous from hemorrhage. 

On the side of the neck a homicidal cut mai- sometimes ex'tend 
across the ceixical spine and sever the well protected vertebral 
arteri'j a veiy difficult cut for a suicide. 



I 


Fig. S. Co.vtact axd Near Contact Revoli'eb Woitxds of Chin and 

Xeck — Homicide by Shooting 

Note large lacerated Avounds of entrance due to Fubcutaneous excavation 
by explosive gases. IMopt of jiowder smudge and burning, and tatooing is in 
the Avoundc themselves. The M'ound towards the midline, hoAvever, shows 
considerable tatooing of skin and is a near contact A'^ound. (Office of Chief 
Medical Examiner — New York City.) 

Often more than one cut is made. Cuts maj^ cross each other 
and form large ragged flaps of skin and tissue, but there never 
will be found the delicate “hesitation marks” of a suicide. 
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Yeiy often the neck and face will not be the onlj' part of the 
body attacked; the trunk and extremities may show extensive 
cutting and stabbing. Frequentlj' cuts may be seen over the 
fingers, hands, wrists and forearms, due to a struggle by the %’ictim 



Fic. 0. Co.\TA(T Rea'ouer Wocnds or Face— Homicide by Shooting— 

Gangs! ek 

Note two \\ mauls of entrance larger than diameter of hallct Mith no sur- 
rounding pemder burn'' oi tatooing, and iinpie^-ion of inurzle and rib of pistol 
on ‘-kin. Muzzle and nb of pi«tol correspond uith impressions on face shown 
on insert (Office of Chief Medic.d Evaminer — Xew York City.) 

in an attempt at defense. In an erotic murder we haA'e seen as 
many a.<^ ninety-five separate cuts and .stabwounds scattered over 
the entile body. There may be large cuts on the abdomen with 
paitiai cvis'ceration. 

In vendetta and gangster murders the murderers may finish 




Fig. 10. CoSTACT RE^■OL■^■ER WoGXD OF Lfft Chest — ^Suicide bt' Shootin'g 
Xoie large wound of entrance with powder burn of .skin and e-xicnsn'e lacera- 
tion of heart with embedded black powder in heart muscle. (Office of Chief 
Medical Examiner — Xew York City.) 



Fig. 11. Ceo.se-up Revoli'er Woexd of Forehead — Ho-micide by .Shooting 

IX Speakeasy 

Xote clo.se-up bullet wound of forehead witli brand (flame burn) of skin 
eccentricly placed, tatooing, and .shrii-eled burned hairs. The direction of the 
trigger of the gun was directly opposite the brand. Distance about 4". (Office 
of Chief iSIedical Examiner — New York City.) 
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the attack by drawing the knife across the face naaking a single 
or double cross, or cutting down into corner of the mouth — tlie 
so-called squealer's cut. 



Fio. 12 . jMi’ltii’ix PiEvoi.vER WouxDS OF F.\ce .\nd Neck — lIo^tICIn^. hv 

PaoorixG — G ^xctiTER 

Xofe large oontact woiiiid on cheek •with praetienliy no surrounding powder 
or mark, and close-up wound on chin with extensive tatoouig of sur- 
rounding skin, aKo clo^c-up wound on neck with powder ‘■inudge and powder 
grains al)ove line of collar. The surrounding .skin over la^t wound is hurned 
due to firing of clothes. (Oflicc of Chief Medical Examiner — New' York City.) 


Stahhiiiff 

In .stabbing the wound is a punctured one which penetrates 
the .‘^kin and enter.'; the body to a variable extent. The wound of 
entrance oti the skin is a narrow one, while the tract in the body 
ti‘''suos i'! u.sually a long one. 

In stabl)ing, the blow.«: are u.sually directed at the chest or 




MEDICAL examiners’ FINDINGS 


95 


abdomen, rather than at the throat, with the idea of striking the 
heart or other vital organs. Stabwoinids are often made from the 
back or side of the victim. 

Insignificant stabwounds near the right or left border of the 
sternum frequently sever the internal mammary arteries pro- 
ducing hemothorax. 



Fjg, l.'L Homicide bv Shootixc, — Gaxgstbb 1 ake.v eob "A Ride” 
Shot in back of iieacl by gunman in rear ?eat. Tiie position is tjqiical of “a 
ride victim.’’ The bleeding from tlie left ear is due to fracture of base of skull. 
(0/iicc- of Chief Medical E\':uniner, Es.'e.v County, N. J.) 


Likewise apparently insignificant wounds made b}' penknives 
in Scaipa's triangle ma}" sever the femoral artery. 

Often repeated stabs may be made. These wounds may some- 
times be delivered in rapid succession over a small limited section 
of the body. In an argument over a card game an old man re- 




Fio. 14, Buuxt ^You.^•D of Extiuxce ix Homicide Shom'X ix Fkiuke 13 
The blackening and burning of surrounding skin due to a close shot inaj' 
be noted. (Office of Chief IMedical Examiner, Essex County, X. J.) 



rio. 1.'). IIoMIf IDE BV ShoOUXG. IVoCND OF XeCK MaDE BY Bt'BIXT FlUI.D 

rnoM A Di.staxci: 

On the left — wound of entrance with contusion collar and absence of burning, 
blackening and tatooing may be noted. On tlic riaht. — the larger torn wound 
of c.xit. (Office of Chief Medical Examiner — Xcw York City.) 
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ceived nmeteen stabwounds in his bod3'. In another case thu-tj- 
two stabwounds were made apparenth’- with an ice pick over a 
small area on the abdomen. 

StahiL'oimds 

If a shaip instrument such as a knife is used and the blow is 
perpendicular to the surface of the body, the skin wound is usu- 





Fig. 16 . Homicide by Shootixg — ^Bcllet Sl.\p of Abdo-mev 
To the riglit of the uinbihcu*; is a tangential linear superficial brush abrasion 
of skin made by bullet wJiich did not enter body. The fatal M'ound ina}' be seen 
in the left upper che.=t. (Office of Chief Medicul E.vaininer — Xew York City.) 

ally a little larger than the widest part of the knife blade which 
has entered the bodj-, as there is often a slight increase made in 
Muthdrawing.the knife, or the blade mat’’ have entered at an 
oblique angle. Such wounds are usually elliptical in shape, gap- 
ing wddest in their middle, with similar appearing ends in which 
the edges meet at acute angles. The wound is rarel3’- wedge- 
shaped because of the elasticity of the skin. If, however, a knife 
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blade with a broad back penetrates a flat bone or cartilage, or 
solid viscus such as the liver, a wedge-shaped wound is sometimes 
seen. 



Fig, 17. j^udm.^cuine Gu.v Bcli-i.t Woexds— G.vxgster “Pet ox Spot’’ 
Xote multiple ‘*5 calil’er bullet wounds of head, body and e.vtremitie^- made 
at short ranee. Xote extensive dc'truction of underlying tissues due to eccentric 
^^lurline of butt of bullets at this ranee, with fracture of rieht luuuerus. Also 
plouehine of tissue' where bullets struck at angle.s. (OfTicc of Chief iledical 
EviUiiner — Xeu York City.) 

Fiequently in stabwounds there may be very little blood seen 
over the body or its surrounding.s’, the bleeding being mainly 
internal. When e.xamining the body at the .scene of the crime 
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, Suicide By shooting VkOTH meohanic/iL device 



Fjg. is. SririDE BY Shooting with a Mechantc.vl Devtce 
The feuicide. a patient in an in'-anc asylum, po^es^ed a 3S caliber lead cart- 
ridge without the knowledge of the autboritie.'. The patient, an ex-machinist, 
asked liis brother, abo a machinist, who was visiting him, to make the steel 
blocks. The«e metal blocks were supposedly to be used in the manufacture of 
dicker chair^; in the occupational therapy department. The cartridge was 
put in the device which was then assembled with string and discharged. An 
ordinarj’ nail wa^: u'^ed as a firing pin. (Office of Chief iXIedical Examiner, 
Es=ex County, X. .L) 




Fig. 20. S.\.mk C.v.se FiGur.i; 19 

The Incemtwl woiiml of exit with strand of tissue protruding oxternally 
thnnigh wound luny be noted. (Office of Ciiief Medic.'il Examiner, Fissex 
County, X. .T.) 
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this may give a false impression that the murder has been com- 
mitted elsewhere. 

If the stabwounds are made with small instruments such as 
needles, an icepick, et cetera the wounds are usually round and 
the shape of the weapon, but frequently due to gaping of the 



Fig. 21. Homicide by Shooti.ng ivith 22 C.\i.iber Rifle by Boys “Potting’' 

"Windows at Xight 

A bullet wound of entrance oi'er region of left kidney causing death from 
internal hemorrhage may be noted. Tlie rifle Mas fired at a distance of about 
100 yards. The victim was in the bathroom near a windoM- vrith the shade 
drawn. M’hen bullet entered. Insert shoM's bullet hole in nindoM*. By methods 
of triangulation from the bullet Mound in body, bullet hole in bathroom M'indoM’, 
and bullet holes in neighboring houses, place of shooting was traced to an 
attic vdndoM' 100 yards aM-ay. (Office of Chief [Medical Examiner, Essex 
County, X. J.) 

elastic skin, are a little larger in diameter than the weapon that 
made them. 

If a butcher's steel or larger instrument is used, instead of a 
round wound there may be a linear stabwound, or an irregular 
or even triangular wound, frequently smaller in diameter than 
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the instrument producing it, due to contractility of the surround- 
ing skin. 

A careful examination of the edges of the surrounding skin 
should be made. Sometimes when knives are driven into the 
body Avith great force, a characteristic abrasion, pattern or lacera- 
tion made hy the hilt or other part of the knife, may be noted. 
This may help in the identification of a suspected Aveapon. 
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Fic. 22. Diaguam Illustrati.vg tVoc.vDs Produced iiy a .Shotgun' .ur 

^^\la•ING Di.stanct: 

(Onicc* of Cliicf Medical Examiner, Es.^ev County, X. J.) 


It Avill be seen that the greatest caution is necessary in forming 
an opinion or guess as to the character of the AA'capon used in 
stabbing. Onh' A'ery general statements are safe and therefore, 
the signing of death certificates .should ho in a noncommittal 
manner. They arc official records and may be introduced in 
court. For instance, one may .safely state: “Homicide by stab- 
bing. multiple stabwounds of chest penetrating lieart, made Avith 
sharp inslntmcnl." 
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Depth of slabivotmds 

Likewise the greatest caution must be taken in estimating the 
depth of a stabwound, unless the tip of the knife has stopped in 
some fixed part of the anatomy- such as a bone. Under such 
cii’cumstances the depth of the wound may equal the length of the 
weapon. 



Pig. 23, Hojitcide by Shootixg — Shotgg.v — Street 
Note funnel-pliaped wound of entrance in client with scattering of small 
number of shot above wound. Range about four feet. ^Multiple lacerations 
of heart and kidne}'s. (Office of Chief i^Iedical Examiner. Essex Count}', X. J.) 

Fi-equentb^ the estimated depth of the wound at necrops}’- mat^ 
be greater than the length of the blade of the weapon. This is 
often seen in stabwounds of the heart when the heart is nearer 
to the anterior chest wall in the erect position of the body at the 
time of stabbing, than in the prone position of the body at nec- 
ropsy. Furthermore, the force of the blow ma^^ depress soft 
parts and allow a short blade to go a greater distance, as is often 
seen in wounds of the abdomen. 


104 


HAERISOX S. MARTLAXD 


At necropsy the same cave should be taken as in bullet wounds 
to accurately describe the position of the wounds. They should 
be photographed and their course in the body and the structures 
injured should be described. The depth of a wound is measured 
from its point of entrance in the skin to the deepest part reached 
by the weapon, which is often in \’iscera which have a considerable 



Fig. 2-1. Homicide by Shooting — Shotgun 

Wliile walking .along .street .shot in back by insane per.=on, distance of about 
80 feet. Over 870 No. S bird shot entered body, many penetrating lungs and 
abdomen. Note pattern about 20 inches .square over back of body. (Office 
of Chief ^I(Klic.al Examiner, Es.«ex County, X. J.) 

nonnal mobility in the body. Then maximum and minimum 
pstimate.s of the probable depth of the wound should be made. 

Search should always be made in the wounds, cspeciallj’ where 
bone is struck, for broken pieces of the weapon. They may fit 
exacth" into a suspected weapon. However, such occurrences 
arc rare. 

HVrt/ions used. In judging the nature of the weapon used it 















Fig. 25. Homicide by Shooting — Shotgex 
Shot with shotgun in drunken br.wl. Over 200 No. 7 bird shot entered liack 
of botii knees lacerating both popliteal arteries and veins. Died from hemor- 
rhage on arrival at hospital. Intoxicated. (Office of Chief Medical Examiner, 
Essex County', N. J.) 
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Fig. 26. Homicide by Shooting — S: 
Note nine wounds of entrance made bj' “00” slugs. 
Examiner — ^Neiv York City.) 
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should be Ijorne in niind that a hatchet, cleaver or razor will 
make incised wounds, but a razor will not cut into bone. A blow 
on the head with a pipe or sharp board maj' split the scalp and 
re.semble a cut, but on careful examination often brownish, parch- 
ment-like linear brush abrasions may be noted along the margins 
of the wound. Bullets may make tangential splits in the skin 
that appear like cuts. 


Homicidal assa^llts 

Space does not permit a discussion of wounds produced by such 
weapons as hatchets, axes, hammers, et cetera, which often cause 
incised or punctured wounds. The great weight of these weapons 
and the violence with which tliej’^ are used usually inflict wounds 
about which there is little argument. 

Among the Chinese in their tong wars, hatchet murders are 
considered the orthodox style of killing. The murderer is usually 
paid a higher foe than for shooting or stabbing his victim. 

The presence of blood or hair of the victim on suspected weapons 
is the work of the toxicologist or crime detection laboratmy. 

SUICIDE BV CUTTING AND STABBING 

Suicide by cutting and stabbing is on the dccrea.se, being greatly 
exceeded by inhalation of illuminant gas, hanging and jumping 
from buildings. 

In 1,056 suicides in Essex County during an eight year period 
(1025-1032) there were only thirty-eight by this method, forming 
but 3 percent of the total cases. 

In 7,210 .suicides in New York City during a five year period 
(I02S-1032) 241 were by cutting and stabbing, forming also only 
3 percent of the total suicides. 

Suicides usually cut themselves, stabbing being much more 
uncommon. The most frequent locations are the throat and 
wrists, often a combination of both. The weapon used in cutting 
i.< usually a sharp knife, butcher knife, razor or safety razor blade. 
If the latter supeificial cuts on the hand using the instrument 
may be sometimes noted. 
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A right handed man in cutting his throat usually starts the cut 
high up on the left side of his neck below the angle of the jaw. 
Frequentl}", but not always, he will make one or more, sometimes 
five or six, superficial scratches or deeper cuts before letting the 
knife go across the front of his neck. These are tjqDical “hesita- 
tion marks” characteristic of suicide. The cut usually extends 
across the front of the neck slanting downwards from left to right, 
or in a horizontal maimer. If the cut is deep enough the carotid 
vessels on the left side of the neck ma}’- be severed. The cut then 
usually passes across the top of the thyroid notch or lower, cross- 
ing the anterior triangle of the neck on right side, often severing 
the carotid vessels on this side. It usuallj'^ stops near the anterior 
border of the sternomastoid muscle where two to four deep sera- 
tions maj' sometimes be seen. Left handed suicides will usually 
cut in the opposite direction. 

It must be remembered that in ambidextrous people, a man 
thought to be right handed (because he writes with his right 
hand) may use his left hand in cutting his throat. 

One or both wrists may be cut, the cuts practically always 
being situated over their anterior surfaces about one to two inches 
above the wristjoint. There ma3' be onh^ a few, one to three, 
superficial or deep cuts which sever radial arteries. More often 
there are many parallel superficial scratches and cuts (hesitation 
cuts), sometimes fifteen to twenty’’ or more. Cmioush'' these 
he.sitation cuts often do little harm and he is forced to finish the 
job by other means. 

In some cases multiple attempts are made. In one case the 
^dctim stabbed himself repeatedly’’ in the scalp and then cut his 
throat. Failing at this he hung, himself with a leather belt. 
The belt broke and his body in falling knocked off a gas fixture 
causing death by asphyxiation. 

Weird and unusual stabbing methods sometimes occur. In 
one case a despondent patient stabbed himself through a crani- 
otomy wound. Of course, in all suicidal stabbing cases the loca- 
tion and direction of the wound must be compatible with 
suicide. 
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ACCIDEXTAL CUTTING AND STABBING 

Accidental cutting causing death is sometimes seen. Chil- 
dren may cut themselves while plajdng with fragments of broken 
glass, potteiy, et cetera. I had one case of a child who while 
running with a bottle of milk, fell and drove a large sharp piece 
of glass into his abdomen producing internal hemorrhage. 

In another case a child was accidental!}' stabbed through the 
perineum by the stalk of an old umbrella placed by other children 
at the bottom of a playground slide. 

In adults, fencing accidents have occasionally resulted in death. 
In one of my cases the foil entered the orbit and penetrated the 
brain. The two fencers had removed their masks and were just 
demonstrating a new thru.st. 

In industiy, various accidental cuttings may cause death by 
injuries to body and extremities. These have been greatly 
reduced, however, by the activities of safety councils, and other 
agencies. In one case a long splinter of wood flying from a buzz 
saw produced a stabwound of the abdomen causing death. 

Part III. Violent Death from Asphyxia 

Asphyxia is the result of interference with the respiratory func- 
tion whereby the ^'ital oi’gans and tissues are pre\'ented from 
obtaining the suppl}' of oxygen e.ssential to life. 

Asphyxia may be due to either mechanical causes preventing 
the entrance of oxygen into the lungs; to injuries and diseases 
interfering with the movements of respiration; to the presence of 
irrespirable gases, or to causes acting upon the respiratory centers 
such as alcohol and certain poisons. 

GENERAL PICTURE OF ASPHYXI.\T10N AT NECROP.SY 
External examination 

The body usually shows a face which is cyano.sed. The lips, 
fingernail.^ and ears are bluish in color and may be almost black. 
The eyes bulge and the conjunctivao are reddened and suffused. 
Petechial hemorrhages may be seen in the skin, especially over 
the face, forehead, neck, and commonly in the palpebral and 
ocular conjunctivae. 











Fig. 2 t . Homicide by Cuttixg Thuoat 
Kote clean cut made by knife dra«'n acro.?s tliroat of -Yictira. Also note 
absence of hesitation marks as seen in .suicidal cut throats. (Office of Chief 
Aledical Examiner, Essex County, N. J.) 
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Fig. 2S. Hojiicide by Cuxtixg 

Old lady murdered by maniac. Multiple .slashes of throat severing carotid 
sels. (Office of Chief Aledical Examiner, Essex County, N. J.) 
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The tongue more frequently lies behind the teeth, or if pro- 
truded, is caught between the firmh’ locked teeth. Postmortem 
li\idity over the dependent parts of the body is marked, and due 
to venous distention the picture of c.vanosis predominates. How- 
ever, in some cases there ma}’- be pallor instead of cyanosis. 

The cooling of the bod3' may be delaA’ed. Bigor mortis usualh’ 
sets in earl.y as it does in most sudden deaths. 



Fig. 20 . IIomu’ide in Ccitixg \xn S'r.Mjar.NG — I'AibGEi! w lo.v 

Murdered hv nunninc. (Office of Chief Medical Evaminer, Ee-ev Cotiiitr, 
X. J.) 

Interna} examination 

The right heart is overdistended with fluid blood which is a 
very dark color (except in carbon monoxide poisoning} and con- 
tains no clot-s. Tlie left heart is contracted and emptj'. The 
large veins of the superior media.^tinum are enormously distended 
with dark fluid blood. 

The lungs usuall.v well fill the pleural cavities, their anterior 
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Fig. 30. Erotic Mitroer — ^Stabbixg axd Cuttixg — Scene of Crime 
Bod3' of Indian giri hdng in halhvaA' of tenement house. Multiple stab- 
wounds of chest and throat causing death from hemorrhage. (Office of Chief 
Medical Examiner, Essex Countj*, X. J.) 

borders often meet or overlap in the midline opposite the thii’d 
rib. Blebs of acute interstitial emphj^sema mat' be noted over 
the external surfaces of the lungs, especially' over their anterior 
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edges and external margins at their bases, wliere often rows of 
minute blebs occur. In some places actual rupture of these vesi- 



Fig. 31. Body ok Victim Show.v i.v Figuke SO 
Body Miowh over Oo stabwounds .and 0111 .=!. of them made after death. 
Note ab'cncc of bleeding in most of the cuts. (Office of Chief Medical En- 
amincr. l‘>sox County, X. J.) 



Fig. 32. Tin: S\mk Body Shown in Figltu; SI 
(Office of Cliicf Medical l Aaininer, IX-cx County. X. J.) 


clcs occurs with a resultant .suffusion of air beneath the pleura, 
probably due to .spasmodic expiratory efforts. On section, the 
lungs are often bloody and markedly congested. 'J'he bronchial 
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Fig. 33. IIoMrciDi: ur CurnKG axd Stabbixg 
Stabwound of rijrht upper chc.=;t severing internal mammary artery, hemo- 
thorax. Superficial cut across right arm. (Office of Chief Medical Examiner, 
Esse.v County, X, J.) 
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Fig. 34. Homicide bv Stabbixg a\'ith Pex-kxife 
[Note small incited wound in lower part of Scarpa’s triangle on right side. 
Severance of femoral arterj'. Dead on arrival at hospital. (Office of Chief 
Medical Examiner, Essex County, N. J.) 
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Fk:. o5. IIoMrcri>L ky SiAinuM: anp Cutjing 
Xnto two stabwouiid« of chest iwiictrating heart, and superficial cut across 
outci aspect of left wrist icceivcd in struggle. (Office of CInef Medical K\- 
ainincr. h>'e\ County, X. .1.) 



Ik;. ;iri. Isdsm Worsp oi IXcn \.\i) XKne - 
Xote 1 irge cut nvrt)'< left side of face sitid neck made by murderer. The 
pcrsfcrior lud of tlie <ut i-. dr-ep, le.tfling down to the verfehra with severance of 
the wr-11 protetUfvi vertehr.il arterv De.aUi from hemorrhage. fOfFice of ('hief 
.MMiral lAamuirr-~Xe\\ York City.) 
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f'lG. 37. Multipj.k Sx.vnu'ouxDS — H omicide 
Xolc multiple small stabwoiuicls of chest (32 wounds) penetrating heart, such 
a.s might be made with ice-pick, file, stiletto, or similar instrument. Bodj’ found 
submei^ed in bath tub. (Office of Chief iMcdical Examiner — Xew York City.) 
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Fig. 39. Wocxds ;M.\de wtii Axe — Homicide 
Note sovcrfliicc of left .side of neck, chopped mandible and left index finger. 
Atjautopsy IS hours after death, right auricle M’as found beating. (Onice of 
Chief Medical Examiner — New York City.) 



Pig. 40. lIoMiaDi: nr .Vris.A.i:i.T— Axe Muudeii 
Head recovered! frimi river alvmt two wot'ks aftc-r murder. While intoxi- 
cated, .■'truck in back of head with axe fraeturiiui .'■kull. 15ody di-inemlicred 
M'ith saw .and axe into nine part-, eight of Mhieh were rreovercfl, .‘■oinc Foverrd 
mile? ajiart, (Oiliee of Chi'f .MedKal I’Aaminer, E<-'ex C’ounly, X. .T.) 
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Fig, 4], Suicide iir Currixo Thro.at with Razor 
The cut in this case started on left side of neck and was finished on right side, 
being made with the right hand. Xote numerous chops and ''hesitation cuts," 
characteristic of suicide. (Office of Chief Medical Examiner, Essex Countv, 
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Fig. 42. S.a.aie Ca.se as ix Figure 41 
Sliowing right side of neck where cut ended. (Office of Chief IMedical 
Examiner, Essex County, K. J.) 
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Via. -13. fivicwi: ur CvTTisn Tiihoat .\Si> Wiiisiy ivith Razok 
The “hesitation cuts'’ on left side of nock wlicre cut was started may bo 
noted. (O/Tice of Chief Medical Examiner, Evsc.x County. X. J.) 



Fjc. 4L C.\^i: .ts ts I'lcniE 43 
Showiii!: jmiltiple mror cuts on l>ot)i wri^t-'-vutli an occasional lie-itation mark. 
(Olhcc of C'hH Medic.'!} llvnniner, 1->'CX County. X. .1.) 
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mucosa may be intenselj’' congested. An acute edema is 
sometimes noted, microscopic examination sho^ng rupture of the 
interalveolar septa and distention of the alveoli with fluid which 
contains neither leucocytes or fibrin. 



Fig. 45. Wolnds by St.a.bbixg axd Curn.vG — ^Multiple 
Atteiipts at Suicide 

This man cut his throat and stabbed himself numerous times over head, 
using his right- hand. Being unsuccessful in severing anj' large artery, he then 
hanged himself with a leather belt which broke. IMiile falling he knocked off 
the tip of a gas fixture and was asplp-xiated by illuminant gas. (Office of Chief 
Medical Examiner — ^Xew York City.) 

Subendothelial ecchjunoses, varying in size from 1 mm. to 1 cm. 
in diameter, may be found over the parietal and tdsceral pleura, 
the mediastinal pleura, the tasceral and sometimes the parietal 
pericardium, the endocardium, the meninges and more rarely 
the peritoneum. These are valuable signs of asphxNia but must 
be distinguished from similar appearing hemorrhages occurring 
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in sepsis, purpura, neplinlis and some of the poisons, notably 
arsenic and jihosphorus. In cases of slow or very rapid asph.^wia- 
tion no ecchymoses may be found. They are almost constantly 
found in overlaying. 



Fig. 40. Sukidk ky St.vhhi.vg 

Xt>tc! st.'ilnvoutul over left pariet.nl ropioi\ made by left banded j)crfon in com- 
mitting: .suicide. The .«tab\vonnd pa«c.s t!)roii::h an old craniotomy 0(K'nin!t 
directly into brain, the sear of healed .skin flap beintr visible. (Oflice of Chief 
^^edi(^'ll hixaniiner -Now York City.) 

.-\sphy.\-i!il hemorrhages in the scalp are often seen in lianging 
and strangulation cases. The brain and pia-arachnoid is usually 
engorged with blood, the veins being prominent and distended. 
'J’he grey matter i.s often a purplish hue. Occasionally asplnwial 
liemorrhages may be noted in the meninges and paronclnana of 
the brain. 

I’he abdominal viscera, especially the liver, sjdeen iind kidtieys 
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are dark red in color and filled with blood. The gastrointestinal 
tract is often cyanosed. 

In some cases of sudden occlusion of the larynx b}' a foreign 
body, such as a piece of meat, laryngeal tumor, or in some indi- 
■^iduals who fall or are thrown into cold water, death may occur 
Terj^ suddenly, apparently by reflex paralysis of respiration. 
Again, in some cases of hanging or strangulation sudden paralysis 
of respiration and heart action may take place due to compression 
of the vagi. In such cases, there ma\" be absence of cyanosis, 
excessive h3'peremia and ecchjmioses, making the cause of death, 
at times, a difficult one to determine. 

TiTien most of the above picture is present, it is typical enough 
to form the opinion that death was the result of asphrxia. When 
onh' a few of the signs are present the correct interpretation is 
often difficult. 

I^fiiether the asphyxia was due to violence or onty a mode of 
death during the course of a disease cannot be stated unless ety- 
dence of the asphyxiating cause is found, such as, water in the 
Imigs in drowning, mud in the nose and mouth in smothering, a 
piece of meat in the larynx in choking or the presence of a high 
concentration of carbon monoxide in the blood in illuminant gas 
poisoning. 


ASPHYXIA DUE TO :MECHANICAL CAUSES 

In asphyxia due to mechanical obstmction breathing is pre- 
vented, the tissues in consequence are depleted of oxygen (anox- 
emia) and retain an excess of carbon dioxide. 

Smothering 

Smothering is defined as being a closm’e of the external respira- 
tory orifices, namely, the nose and the mouth, produced either 
by’’ the hands or by other means. 

From the tyewpoint of the medical examiner the more frequent 
ty^pes of smothering occur duilng infancy’". 

Overlaymg. A baby may be overlaid by the mother either acci- 
dentally or with homicidal intent. Overlaymg is common 
amongst the poor where the parents and the infant sleep in the 
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same bed, especially when the parents are intoxicated. In such 
cases, the body may show little or no evidence of external injuries; 
however, there may be a slight or marked cyanosis especially of 
the head, neck, finger nails, et cetera, or the presence of bloody 
mucus in the nostrils and mouth. 

Postural smothering. On the other hand, a baby may be acci- 
dentally smothered by the pillow or bed clothes, often in the crib, 
by turning over in sleep or during an unexplained convulsion. 

Infanticide. In a similar manner, homicidal smothering may be 
accomplished by holding or pressing a soft pillow or bed clothes 
over the baby’s face leaving practically no external marks of 
injury. 

The external examination of the body in all these eases will be 
practically the same, there may be no external marks of injury or 
merely a flattening of the nose and checks as a result of pressure. 
The pallor over the compressed parts accentuate the surrounding 
lividity. Bloody mucus or froth may be found in the nostrils 
or mouth, often .staining the underlying bed clothes. 

The necropsy shows the general picture of death from asphyxia, 
sometimes pronounced and at other times less definite. In 
smothering, more than in any other type of asphyxial death, 
small a.sphyxial petechial hemorrhages may almost invariably 
he found over the parietal and visceral pleura, the visceral peri- 
ciirdium or in the mediastina, tissues, meninges or peritoneum. 

Accidental smothering in adults. In healthy adults accidental 
smothering by bed clothes or postural smothering by turning (he 
head into the pillow is practically impossible as the person, by 
reflex action, wakes up and throw.s off the obstructing clothes. 
It may occur, however, in acute alcoholism, status cpilepticus 
or in debilitated or dying person.^. 

Suicidal S7notherings. For .rimilar reason.s .suicidal smothering 
is rare since the individual can seldom hold anything over his 
mouth or no.se long enough. On the other hand, self-strnngula- 
tion by means of a ligature is not uncommon, since the com- 
pre.ssing lig.ature produces rapid loss of consciousne.ss, I had one 
ca-ve of an old lady who. by holding a wad of cotton containing a 
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little chloroform over her face, smothered herself, death being 
due to asphjTdation. 

Homicidal smothering. Smothering b}" means of cloths, or 
other materials, is unusual except in infanticide or in weak per- 
sons. In healthy adults, a struggle usualh' taking place, the mur- 
derer has to resort to some other means. External injuries re- 
ceived in the struggle are therefore apt to be found. 

Homicidal smothering b 3 ' means of appMng the hands to the 
face and mouth is more common and is known as “burking.*’ 
This method of mm-der originated during the '‘resurrection days" 
when anatomists, to obtain cadavers, were compelled to deal 
with grave-robbers. In 1827, Burke and his partner Hare sup- 
plied bodies for the famous Edinburgh anatomist, Robert Knox, 
bj" murdering unfortunates in this manner. The\' usualK threw 
their ^rictims to the ground and knelt on their chests with the 
whole weight of the body while one hand was clapped over both 
the nose and the mouth, the other held the jaws firmly' pressed 
together. Death usuallj' took place in three to four minutes, 
lea\’ing ver\^ few external marks of injuiy. To one untrained in 
this technic, however, more or less t^yjical marks of injuiy ma\’ 
be seen around the nostrds, lips, and other exposed parts. 

Oilier meiliods. Finalh', smothering may take place, usualh' 
accidental!}^, bj" falling into mud, sand, ashes, water, et cetera. 
I examined the bod}' of a man who by falling into a large hopper 
tilled with fine wood shavings, was smothered; the entire upper 
respiratoiy tract as far down as the finer bronchi contained wood 
sha^'ings. In another case there five men were overcome by 
arseniuretted hydrogen while cleaning a waste pit, death was due 
to smothering by the mud at the bottom of the pit. 

STRAXGIJLATIOX 

Asph}'xia by strangulation is due to a closure of the air pas- 
sages by external pressure on the neck. 

Three main types of strangulation may be described : 

1. Hanging. 

2. Strangulation by ligature. 

3. Throttling or manual strangulation. 
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Hanging 

In hanging, the body is completely or partialh' suspended by 
means of a rope, wire, belt, strap, sheet, et cetera, placed around 
and constricting the neck by weight of the hanging body. 

Suicide, murder or accidental? Hanging is almost always 
suicidal. It ranks next to illuminating gas as a means of com- 
mitting suicide. 

In Xew York City during a five j’car period (1928-1932) there 
were 1,044 suicides by hanging, onh' six due to accident and none 
due to homicide. Hanging formed 14 percent of the total 7,219 
suicides. 

This should not cause the medical examiner to quiclcly and 
carelessh' dispose of all hanging cases as suicidal without a careful 
investigation. Murder by hanging must be very rare since it 
requires at least the help of another person unless the victim has 
been previously rendered unconscious by means of other injuries, 
drugs or poisons. 

Suspension of the body to simulate .suicide after murder has 
Ijcen committed, is more common than murder by hanging. The 
investigation and necropsy must .show that the hanging occurred 
postmortem and that some other violence or poison had produced 
death. 

Smith states that the presence of ecchymoses al)out the mark 
of the ligature, a red line of rupture of the intima of the carotid 
artei ies and the presence of definite ecchymoses or areas of extrav- 
asated blood are the only reliable signs that the body was sus- 
pended during life. A colored zone at the edges of the furrow 
may be duo to postmortem hyposta.sis and is not reliable. Prac- 
tically all the other .signs of hanging have been produced e.xpori- 
mentally by Smith. The depre.ssion of the ti.ssues by the ligature 
is much the same whether the body is sus])endcfi Ijofore or after 
death. 

Of course the examination at the scene of the death may give 
clues of great value. For instance, in a case reported l)y Smith 
in which the victim had fir.st been strangled and the body later 
suspended, although the feet were two feet above the floor, there 
was neitlier table nor chair from which he could h.ave stepped. 
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Accidental hanging is unusual and in our experience has oc- 
curred chiefly in childi'eii who were plajing cowboy, bandit, and 
other such games. The historj' and examination of the scene of 
death usuall3' clears the case. Some of the children have un- 
doubtedly committed suicide however, but have been given the 
benefit of the doubt. OecasionaO}’’ a child maj^ be accidentalh' 
suspended b\' a neck band of clothing from a projecting railing or 
bj’- falling, catch his neck between the palings of a fence and hang. 

Suicidal hanging. Bj’- far the commonest way of committing 
suicide b3^ hanging is to stand on a chaii* or box, adjust the loop 
or running noose about the neck and kick the support over. 

The downward pull of the bod3' causes the rope to be pulled 
upwards to the highest position possible on the neck where it is 
usuall3* stopped b3* the angles of the jaw. In front, the rope hes 
between the th3’'roid cartilage and the h3’-oid bone, on the sides 
just under the angle of the lower jaw and below the ears and 
behind, runs across the scalp where it reaches the highest point. 

In such cases, where there has been no appreciable drop and 
therefore no injur3’' to the spine and medulla, the general con.stric- 
tion of the neck causes partial or complete compression of the 
gi-eat vessels of the neck, interfering with the cerebral blood suppb’ 
and causing rapid unconsciousness. The entrance of air into the 
trachea is pre^'ented b3' the closure of the glottis, b3'' the upward 
and backwards displacement of the tongue, soft palate, and other 
structures, vith the production of asph3’xia. Compression of 
the vagus nerves ma3’' cause cardiac inhibition. 

The rapidit3’' with which consciousness is lost is sometimes pos- 
sible to evaluate by noting the hand of the %dctim to be still in 
the noose or one foot still on the chair or stool. 

To account for death in these hangings where no “di'op” occm'S, 
pressure on the blood vessels of the neck, pressure on the neiwes, 
and mechanical obstmction to breathing have been proposed, 
separate and exclusive claims ha\dng been made for each. In 
still other contributions it is admitted that two or all three of 
these major effects ma3’^ aid in causing death, and contentions 
have arisen over the significance to be assigned to each. 

It is generalri’' accepted that the soft palate, tongue and lar3mx 
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are ])ushecl up and back so as to cut ofT the respiration cfi'ectively 
wlien junction of the body and its suspcnsor are in the typical posi- 
tion on one. side behind or otlierwise close to one ear. Access to 
air, it has been shown, has not been obstructed in persons who 
have hung tliemselves after tracheotomy, tlie tubes still being in 
place below the loop. In some of the ancient forms of execution, 
the trachea was exit or stabbed before the criminal was suspended 
by the neck. 

Observations have been made of a short stoppage of the heart 
due to irritation of the vagi at the moment of suspension; the 
inability to resuscitate persons cut down almost at once has been 
accounted for in this way. Others have called attention to the 
superficial location of the superior laiyngcal nerves and their 
important connections with cardiac ganglions and nerve plexuses. 
In these hangings death usually results in from five to ten minutes 
after consciousness is lost, even though the heart m.ay continue 
to beat for eight or ten minutes after the cessation of re.spiration. 
In view of this latter fact resuscitation is possible, and artificial 
re.spiration should be started not later than five oi‘ six minutes 
after suspension. 

I'^'rom the above it will be seen that most authorities consider 
a.sphyxia bj' hanging as due to a combination of these three major 
factors, the death being not one of pure asphy.xiation. I am some- 
what skeptical about this. My experience has been that the main 
factor in these hangings is a.'^phyxiation due to closure or shutting 
olT of the air passages and that all other factors are usually of 
.‘Secondary or contrilxutoiy importance. 

'J’hat this is not more clearly recognized is due to the fact that 
the an.atomical relationship of the .‘Structures in the mouth, naso- 
pharynx. and glottis cannot be demonstrated by the ordinary 
necroj)sy technic. 

In the ca~es of .‘suicidal hanging where I have taken the trouble 
to split the head in a vertical transvcr.se manner, (after the brain 
ha.s been removed, by sawing through the middle of the basillar 
})ortion of the occipital Ijone and exposing the nasopharynx from 
the rear or by making median sections of the entire head and neck ) 

I have repeatedly demonstrated complete obstniction to the air 

passjigo.s. 
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In suicidal hanging it is not necessary that the body be com- 
pletely suspended. Suicides often hang themselves in a sitting 
or recHiiing position with the feet and even the enth’e body on 
the floor, only a comparatively slight traction being required to 
produce aspliAudation. Usually in these cases the mark of the 
ligature is lower down than when the body is suspended, often 
below the thyroid cartilage and the furrow sometimes runs almost 
horizontally around the neck. 

Necropsy. In suicidal, accidental and homicidal hangings, in 
which there is no ‘*drop,” the following ma}* be found at necropsy: 

Furrow or consiriclion mark. This is by far the most important 
and often the only absolute sign of hanging. 

If the bod}' is completely suspended the lowest part of the 
furrow is usual!}' in front, above the thyroid cartilage, and its 
course will depend on the position of the knot. A convergence 
of the furrow behind one or the other ear, under the angle of the 
jaw on either side, under the chin, or under the occiput denotes 
the position of the knot which is usuall}' the highest part of the 
furrow. 

I^Tien a fixed loop is used the head is tilted to the fside opposite 
the open end of the loop, the furrow being deepest and most 
marked on the side opposite the knot, and gradually inclining 
upwards in an oblique manner towards the knot. Marks pro- 
duced b}'^ the knot are often absent, since if the loop is a loose one 
there will be no pressure of the knot against the skin. There may 
be only the converging ends of the furrow with an area of un- 
marked skin separating them. 

When a running noose is used the same position of the head re- 
sults, the furrow, however, is usually less oblique and the marks 
of the knot are often seen since it is pressed tightly into the skin. 

If the body is only partly suspended the course of the furrow is, 
as a rule, more circular and in front lies lower often below the 
thyroid cartilage. 

if the ligature is a rope or of hard material, a single or double 
furrow is seen whose depth is pale, and whose margins are con- 
gested, h}'peremic and occasionally show a few ecchymoses espe- 
cially on its upper border, proAung that suspension took place 
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during life. On diying the furrow often becomes brown in 
color and parchment-like. 

If the ligature is soft, such as a sheet or scarf, one may find only 
a broad pale depression which ma}' disappear in time and leave 
practicalh’’ no mark. 

If a belt or suspenders were used, the marks of the buckles may 
sometimes be recognized. 

Exleriuil examination of body. The face above the furrow is 
often pale, however, if the strangulation has been slow and not 
too tight, resulting in first the compression of the veins before 
the deeper arteries, marked cj'anosis may be present above the 
ligature. 

The position of the tongue behind or in front of the teeth in the 
mouth depends entirely* on the relation of the ligature to the hyoid 
bone and the direction of the traction. 

Saliva often diibbles from the mouth when the head is tilted 
fonvard due to pressure of the ligature on the salivary glands. 

If the body has hung for some time, the blood settles into the 
lower extremities and the most marked lividitj’’ may be seen 
below the waist, the upper part of the trunk being pale. Even 
petechial hemorrhages may occur in the legs in this manner. 

It is a common belief that an erection of the penis with dis- 
charge of semen occurs in hanging. Gravity alone will account 
for the engorgement of blood in the penis and the leaking of fluid 
from the seminal vesicles. 

Internal c.xamination of body. Just as the e.xternal mai-ks of 
constriction on the neck form the main diagnostic signs of hanging, 
so the eiTects of this constriction on the neck form the most impor- 
tant findings at necropsy. The other findings only establish that 
death was or was not due to a.sphyxia without determining its 
cause. 

I have found in most ca.«es of hanging that the direction of the 
constricting forct; whicli is almost always upwards and b:ickwards 
I)ulls the hyt)id bone with the base of the tongue backwards and 
upwards. The normal .space between the base of the tongue and 
epiglottis i.s obliterated so that the base of the tongue lies in 
apposition with the anterior .surface of the epiglottis. The epi- 
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glottis is pushed baeku'ard so that its posterior surface is in 
apposition with the posterior phar^Tigeal wall effectively blocking 
the glottis. The soft palate and maila is pushed backwards and 
upwards, its posterior or superior surface coming in apposition 
with the posterior pharjmgeal wall effectively blocking the pas- 
sages of air from the nasal cavities. 

As death has occurred with the parts in these positions they 
may be foimd months after burial provided the body is fairly 
well preserved. 

The position assumed bj’’ the tip of the tongue usually depends 
on the relation of the ligature to the hyoid bone and the direction 
of the traction. If the ligature comes just below the h5'oid the 
tongue is forced upwards and slightly backu^ards, its tip being 
forced forwards so that it may either protrude through the hps, 
be caught between the teeth or, if the jaws are firmly closed, behind 
them. If, however, the ligature is very high and the main pres- 
sure is above the hyoid, the base of the tongue is forced upwards 
and backu'ards and the tip udll be found behind the teeth puUed 
well back into the mouth. This same position occm’s when the 
ligature is very low and the traction is more circular. 

In addition to the position of the parts described above, there 
may be found in the dissection of the neck, e\ddence of contusion, 
laceration and hemorrhage in the tissues underlying the area of 
compression. 

The tissues directly under the ligature may be dry, pale, com- 
pressed or show ecchjTnoses. Fibers of the platysma may be 
torn. The trachea may be compressed and some of its rings 
broken, the thjToid cartilage maj’- be fractured, especially its 
posterior horns. The hj'oid bone which is often fractured in high 
manual strangulation escapes injury in hangiug. 

Laceration of the inthna of the carotid arteries at the site of 
compression is sometimes seen producing a transverse tear. The 
mucosa of the trachea, epiglottis and nasopharynx may show 
ecchymotic hemorrhages and be markedly hyperemic and bloody 
mucus be foimd in the nasopharynx. 

Often many of these signs are missing or present to only a slight 
degree, especially when hanging occurs by means of softer liga- 
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tures. The position of the parts in the throat, however, will 
almost always be found. Occasionallj', but not often, in hanging 
with the loop of knot placed behind the ear, and with sudden 
tension of the body weight upon the noose, fracture or dislocation 
of the atlas upon the axis, vdth crushing of the medulla by the 
odontoid process, occm-s, and death is instantaneous. The find- 
ings above described in such cases may be absent. In addition 
the necropsy usually shows the general findings of asphyxiation 
none of which alone are characteristic. 

Judicial hanging. In many of the States hanging is the official 
method of execution and when performed properly by using the 
“drop’’ and allowing the body to fall some two or more feet, the 
sudden jerk on reaching end of rope causes dislocation or frac- 
tures of the spine and rupture of the cord. Death is instantane- 
ous and is not due to asphjTda unless the hanging is poorly done. 
The heart may beat for several minutes and muscular convulsions 
may set in after a few minutes of quiet. 

In lynching by hanging, the rope is usuallj’- placed around the 
neck and the other end thrown over a tree or pole, the victim is 
then pulled up until his feet are several feet above ground. 
Death usually occurs hy slow asphjudation with marked cj’^anosis 
of face. 


Strangulation by ligature 

Strangulation means a constriction of the neck with a liga- 
ture, the force being applied directlj" to the ligature. The mark 
encircles the neck, and is lower and more horizontal than in hang- 
ing. The ligature presses directly upon the lar^'^nx and asphyxia 
almost alone results. 

Murder, suicide or accidental? Strangulation is a fairly com- 
mon fonn of murder. Often the murderer uses much force and 
injuries to deep structures m.ay be found together with other 
eAddence of violence. Tlie tearing of clothes and surrounding 
e\’idcnce of a struggle is often found. The ligature may be found 
around the neck or it may have been removed. If present it 
should be photographed before removal and the knot should 
never be untied as it may form the most important evidence 
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against the murderer. The ligature can be readily cut off while 
still preserving the knot. 

In New York City in a five year period (1928-1932) there were 
thirt3’' homicides by strangulation with a ligature, only four 
suicides and no accidental strangulations. 

Suicide bj'' strangulation is usually accomplished bj’- tying a 
handkerchief, shoe-string, cord, wire, necktie, belt, or suspenders 
around the neck. As a rule several turns are made and then a 
knot is tied. In spite of the fact that consciousness is lost very 
rapidly, the suicide ties a firm knot. Or, he may use a stick of 
wood, spoon or other object and turn a loose noose around, in 
tourniquet fashion, which is not able to imtvdst after he falls, 
the compression still being maintained. 

In suicide the ligature should be found on the neck and no signs 
of other ^dolence or mai'ks of a struggle should be seen. 

Prisoners often commit suicides by hanging themselves in their 
cells bj’- means of belts, suspenders or neckties so that in well 
regulated prisons these articles are taken away or do not form a 
part of the prison uniform. 

Accidental strangulation is only oecasionaHj^ seen, occurring 
especiallj'- in children in plaj-- who maj^ be caught in window sashes, 
cords or ropes. The surrounding circumstances and history is 
usually'’ plain. 

Necropsy. As the ligature is not so suddenlj’- applied as in 
hanging, the large veins of the neck are compressed before the 
arteries and the face is more frequently’’ cyanotic, often blue or 
black, swollen, eyes bulging, asphyodal petechial hemorrhages 
in the conjunctiva, in the skin of the face, in the scalp, protrusion 
of tongue with mdentations from teeth and blood stained mucus 
in the mouth and nostrils. 

In murder where greater constriction usuallj’’ occurs extensive 
laceration and hemorrhage in the deeper tissues may be found. 
Fracture of the larynx and rings of the trachea may be seen. The 
general picture of an asphy-xial death is usually^ more marked 
than in other forms of asphyxiation. The petechial asphymal 
hemorrhages in the pleura, pericardium, and blebs of acute inter- 
stitial emphj'sema in the lungs are almost always present and 
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usually pronounced. All the important organs are engorged -with 
dark fluid blood. Putrefaction takes place rapidly often con- 
fusing the pictme. The best preserved tissues -vA-ill be found 
directly under the compressed area where definite hemorrhage 
may still be seen in such cases. 

Furthermore, if a rerj’- soft cloth has been used, external marks 
on the neck and laceration and hemorrhage in the tissues of the 
neck may be absent or slight in extent. 

Throttling or manual strangulation 

Manual strangulation is alwa3's homicidal. It would be diffi- 
cult to conceive of a suicidal or accidental throttling by means 
of the hands. 

In New York Cit}'-, in a twelve 3’’ear period ( 1918 - 1930 ) in a 
total of 3,340 homicides investigated by the Chief Medical Ex- 
aminer’s office, Gonzales^ reported twent3’’-four cases of manual 
strangulation or 0.7 percent of the total homicides, indicating 
the comparative rarit3’’ of this form of nolent death. Nineteen, 
occurred in adults, from twenty-three to sb:ty-eight 3’’ears of age 
and five in newborn infants at full term. Of the adults fourteen 
were females. The bodies were found under a variet3'- of condi- 
tions, in rooms, hallwa3’’s, cellars, et cetera. No instances of 
precipitate death from irritation of cer^^cal nerves could be 
demonstrated. 

Grasping a person b3’' the throat is quite common in ordinarA' 
fights in attempted robbery and rape. Since it is done ver3' 
quickl3’', often in a sudden fit of anger, the throat<ma3’' be held a 
little too long. There is, as a rule, no premeditation. For this 
reason it is usuall3’- difficult for the prosecuting attome3'' to obtain 
a conviction liigher than second degree murder or manslaughter, 
the jur3^ often even freeing the murderer. Strangulation b3’’ a 
ligature, however, as, for instance, in a case of a wire wrapped 
around the neck indicates premeditation resulting often in first 
degree convictions. 

In all the.se cases the same careful examination hy tlie medical 
examiner at the scene of the crime is e.ssential, with a de.scription 
of the surroundings, the position of the bod3' and clotliing, the 
presence of external marks of injur3’’, rigor mortis, and other facts. 
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Autopsy. External examination. Distinctive cervical scratch 
marks and contusions were uniformly present in the cases reported 
by Gonzales, with the exception of one in which hemorrhage in 
the deep cervical fascia and a fracture of the hyoid bone estab- 
lished the manner of death. 

It is therefore, important, that a careful examination of the 
neck be made for scratch marks and contusions which from their 
characteristic semilimar shape may suggest finger and thumb nail 
injuries. ■ Their number, situation and general arrangement may 
often tell whether one or both hands were used, whether a high or 
low manual strangulation and whether strangulation took place 
from in front or rear of the victim. Bruises on the back and the 
sides of neck may denote counter-pressure by the other hand. 

Often other marks of violence may be seen around the head, 
face, breasts, lips, arms and hands as the victim is usually a 
healthy adult and unless rendered imconscious by a blow, or 
intoxicated or drugged, will put up a fight. Ribs may be broken 
due to the murderer kneeling on the body. Consciousness, how- 
ever, is rapidly lost in most cases and there may be no violent 
struggle. 

Usuall}’- external evidence of asphyxiation is well marked. The 
head and face are cyanotic, the face often swollen and almost 
black, the tongue often protrudes and is firmlj'’ caught between 
the teeth, the finger tips are cyanotic and often numerous 
asphyxial petechial hemorrhages may be found over the shoulders 
back and chest. 

Internal examination. In my cases of manual strangulation 
I have used necropsy technic which was demonstrated to me 
several years ago by Schultze. 

After a careful description of the external appearance of the 
body, photographs are made of the marks of violence about the 
neck, the body is then opened in the orthodox manner. By this 
examination death from asphjoda is usually established since 
these cases show a weU pronounced general picture of asphyxia. 
Asphj’xial hemorrhages in the plem’a and pericardium, areas of 
acute interstitial emph^’-sema and engorgement of the right heart 
with dark fluid blood is marked. 

The head is next examined, often numerous asphyxial hemor- 



134 


HARBISON S. aiAETLAND 


rhages may be found in the scalp sometimes innumerable over the 
entire scalp. The brain is then removed. The pia-arachnoid 
vessels are usuall}* distended with dark blood and occasionally 
petechial hemorrhages may be found in the meninges or the 
parenchj'ma of brain. 

The base of the skull is then split transversely by sawing 
through the middle of the basilar portion of the occipital bone and 
the nasopharynx is opened from behind. 

The position of the parts in manual strangulation in those dying 
with the hands of the mm'derer still on the throat, will be almost 
identical with that found in suicidal hanging. The air passages 
will be complete!}' blocked by the base of the tongue being shoved 
backv'ard and slightly upward, the epiglottis closing the glottis, 
its posterior surface in apposition to the posterior pharyngeal wall. 

As to whether the tip of the tongue moves forward and pro- 
trudes between the teeth or falls backward and remains in the 
mouth, depends entirely on the position and direction of the com- 
pressing force in relation to the hyoid bone. During tliis exami- 
nation accurate measurements of the parts may be taken and a 
photograph made. The extreme congestion of the mucosa of the 
nasophar^mx with asphyxial hemorrhages in laryngeal mucosa and 
over the epiglottis, and the presence of bloody mucus or froth 
may be noted. 

The scalp incision is then extended down the anterior borders 
of steniomastoid muscles and the neck dissected and explored for 
•contusions, lacerations and hemorrhage. Fracture of the thyroid 
cartilage in its lateral alae, of the cricoid in its thin arch, and of 
the h3'oid bone in its great horns may be noted. Fracture of the 
hyoid bone is usually seen only in high manual strangulation. In 
Gonzales’ series, however, it only occurred four times. Smith 
warns against mistaldng the normal joint between the body and 
the great horns of the hyoid, which only disappear by ossification 
in middle age, for a fracture. Injuries to the trachea and its 
rings are infrequent because of the high position of strangulation. 

XJ.'^ually there will be found in the deeper layens of the skin, 
areolar tissue, fascia and muscles over tiie course of the carotid 
vessels, hemorrhagic contusions with an occasional hemorrhage 
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in the thyroid or submaxillary gland. Thin sheet-like hemor- 
rhages over the course of the carotid vessels are often seen but 
never have I found an internal rupture in the arteries. 

The lesions in infants (infanticide) are similar to those found 
■’ in adults. 

In those who use the ordinary autopsy technic, the position of 
the parts in manual strangulation wiU never be found. Gonzales 
in a criticism of these postural findings states 

The assumption that bilateral compression forces the tongue into the naso- 
pharynx, distiu-bs the relations of the epiglottis and u%'ula, and approximates 
the vocal cords was not substantiated in his series. Conceding their diagnostic 
importance in han^g and in throttling by ligature, when the constriction 
remains until rigor mortis is established, their persistance after release of pres- 
sure presuppose the immediate onset of rigor and a disregard for the natural 
elasticitj’’ of the laryngeal cartUages. 

Furthermore he claims the diagnosis of manual strangulation 
must rest upon the presence of such cardinal signs as the char- 
acteristic bilateral lesions of the skin, deep-seated hemorrhage 
and injuries to larynx or to hyoid bone. The absence of one or 
more of these proportionately increases the uncertainty. 

I have maintamed, however, that the position of the parts 
which have repeatedly been found in these cases has very little to 
do with the elasticity of the laryngeal cartilages, with perhaps the 
exception of the epiglottis, and that the}’" stay in these positions 
due to the soft, mushy tongue being crowded back and holding 
them in this position. 

CHOKING 

Many include under the term “choking” all cases of fatal 
asphjodation due to occlusion of the respiratory passages by solids, 
liquids or gases and also lesions in the air passages and their walls 
due to disease. This would iaclude a great variety of conditions 
such as impaction of a foreign body in the throat, drowning, the 
inhalation of irrespirable gases and choking the result of cancer 
of larynx, et cetera. 

I prefer to limit the term, in medical examiner's work, to the 
obstruction of the respiratory passages by solid foreign bodies. 
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Choldng is practical^' always accidental. Insane persons may 
commit suicide by forcing solid substances into their throats. 
Solids have been forced into the throat of a ^dctim for the purpose 
of murder. These cases, however, are rare. 

Choking is common in infancy, where regurgitated milk may 
spill over into larjmx, frighten the cliild and be aspirated into the 
smaller bronclii by spasmodic inspiratory efforts. 

It is quite common in children, who have the habit of putting 
small objects of everj’^ description in their mouths. Attempts at 
speaking and swallowing at the same time, or crjing out with 
foreign bodies in their mouths favor choking. 

It is common in adults, in gourmands or hungry men, who 
quickly bolt large pieces of food, to have particles stick in the 
lar3Tix or esophagus and press against and close the glottis. To- 
bacco or false teeth maj’" lodge in the throat and produce rapid 
asphjoda. Smaller objects, such as fish bones, may lodge in the 
throat and cause asph^oda from spasm of the glottis caused by 
fright and edema produced b3' irritation. 

Finall}’", vomitus maj’" drain over into the larynx and, bj* inspi- 
ratorj' attempts, be aspirated into the smaller bronchi and cause 
asphjTciation. This is especially common in acute alcoholism and 
occasionall}’^ occurs during epileptic fits and in poorh’^ adminis- 
tered anaesthesia. In cases of death from natural causes, a termi- 
nating asphjTda is the mode of death in manj^ common diseases, 
aspirated vomitus being often found in the smaller bronchi. Tliis 
must be distinguished from the stomach contents falling into the 
lar3’nx due to postmortem purging; such contents vdll not reach 
the smaller bronchi. 

Necropsy. Necrops3’" usuall3’" disclosed a more or less well 
defined picture of asph3'?dation and the asph3'xiating object is 
found in the re.spirator3’" tract. In persons d3dng with spasm of 
the glottis the general signs of asph3Tdation ma3’^ be absent. 

DROWXrXG 

Drowning is a form of aspln'xial death caused b3' complete or 
parti.al submersion of the victim in water or other fluid. Wiile 
in most cases complete submersion occurs, it is onl3’ neccssarv' 
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to have enough water to co%’’er the nostrils and mouth to pro- 
duce death. 

Accident, suicide or murder? From the '^dewpoint of the medical 
examiner most drownings are accidental. Homicide by drowning 
is rare. In New York City in a five 5 ’-ear period (1928-1932) there 
were 2,257 drownings classified as accidental, only 153 suicides 
and onlj’- three murders. 

IVhether drowning is accidental or suicidal, in cases in which 
there are no witnesses, can onl 5 ’- in a few instances be determined 
by medical examination of the body. The correct interpretation 
usually depends on collateral evidence, which is often vague and 
frequently missing. Therefore many cases which are undoubt- 
edly suicides are signed out as accidental when there is no proof 
of suicide. This greatl}'- increases the number of accidental 
drownings. 

Necropsy, External examination. In a bodj’’ recovered shortly 
after death anj’- of the following findings may or may not be found: 
Body cold, pale with firm rigor; postmortem lividity most marked 
in head and chest, since the head is usually the most dependent 
part in water; conjunctivae suffused, eyes, prominent and often 
conjimctival hemorrhages; cutis anserina or goose flesh with 
retraction of the male genitals; bleaching, and corrugation of skin 
of hands and feet; the mouth usually open vdth presence of an 
extremely fine, frothy, not blood stained foam in the nostrils and 
mouth which increases on pressing the chest, and occasionally the 
presence of weeds, gi'avel or other foreign material firmly grasped 
in hands. 

Internal examination. Necropsy usually shows enormously, 
inflated, pale, wet and soggy lungs which entirely fill pleural 
cavities, their anterior borders often overlapping; presence of fine, 
not blood stained froth and fluid in the trachea, bronchi and 
bronchioles vuth hydraulic overdistention of the alveoli with air 
and blebs of acute interstitial emphysema over the free borders 
of lungs; absence of pleural ecchyunoses; limgs which on section 
are wet and pale and in fluid of which there may be sometimes 
found silt, mud, algae, et cetera characteristic of the water from 
which the body was recovered; the right heart and large veins 
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are distended 'with dark flmd blood, and considerable -water in the 
stomach which often passes down into the duodenum and upper 
jejunum may be found. 

When most of these findings are present presumptive e\ddence 
of drowning is justifiable. Smith® states that onlj’- a few of the 
findings are, however, of distinct diagnostic value, they are: 

(1) Fine, frothj' foam in mouth and nose. 

(2) Foreign material, such as weeds, stones, et cetera firmly 

grasped in hands. 

(3) Fine, frothy foam and fluid in trachea and bronchi. 

(4) Overinflated, soggy lungs with waterj’^ exudate on section. 

(o) Presence of water in stomach. 

Most of these, however, are not absolute and they can be mim- 
miced by other conditions. Froth and frothy fluid in mouth, 
nostrils and air passages may occur in pulmonary edema from a 
variety of causes and simulate that found in drowning; in my 
cases of drowning, probably due to the character of the river and 
ocean waters, it is rare to find weeds, et cetera in the hands of the 
victim. "Well inflated wet lungs may be seen in pulmonary edema 
from many causes and may not be an outstanding feature in 
many cases of drowning. Finally, the victim may have drunk 
considerable water before submersion. 

Furthermore, in bodies which have been in water for a longer 
period of time, these findings may entirely disappear or be masked 
by putrefaction so that a diagnosis as to the cause of death is 
impossible. 

It will be seen, therefore, that since there arc no absolute find- 
ings in drowning, the diagnosis depends upon the presence of one 
or several of the above findings -which, if present, suggest death 
from drowning. 

The blood chloride test devised by Gettler,= however, repre- 
.cents the only positive sign of drowning and in my experience is 
in most c.ascs the onl}- reliable information. 

Konn.ally the chloride content of the blood in the right and 
left chambers of the heart is about equal, ^\flien a person drowns 
water does not enter the lungs in any considerable quantity until 
the Hinge of terminal nspln-xiation takes place, at wliich time 
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- ballooning of tbe lungs occurs and water enters tbe bronchioles 
leading to distention of the alveoli with residual air. This period 
takes a considerable time to pass through and is associated with 
automatic respiratory efforts. Practically all drowning cases 
must pass through this period. 

The entrance of water into the lungs dilutes the blood in the 
left side of the heart by a method of osmosis. No water can enter 
the left heart if the body is dead when thrown into the water. 
When drovTiing occurs in salt water the chloride content of the 
left heart will be higher than that in the right heart by as much 
as from 19 to 294 mg. per 100 cc. of blood (Gettler’s cases) and 
when drowning occurs in fresh water the chloride content of the 
left heart will be lower than that found in the right heart. 

Unfortunately in bodies which have been in water for long 
periods of time or in which rapid putrefaction takes place no blood 
can be obtained for the chemical test, the right side of the heart 
containing only a few gas bubbles. Such cases, especially in hot 
weather, often form a considerable number of the drovning cases. 

Furthermore, in cases in which very little struggle occurs and 
consequently little water enters the lungs, the typical findings of 
drowning may be slight or absent, and the chemical test be incon- 
clusive or entirely negative. 

It is said that people who are intoxicated, drugged or rendered 
imconscious by injuries may die in water without much of a strug- 
gle. Finally the older literature contains many isolated cases 
in which spasmodic closure of the glottis occurs as the result of 
water entering the mouth and nose or from a nen^’otis reflex due 
to sudden chilling of the bod3^ Death in such cases is said to take 
place quickly, the 'vdctim sinking at once. These cases, however, 
are admitted to be rare, even by the advocates of this theory. I 
' have always been skeptical about them and do not believe that 
many would stand critical review. In all such cases, however, the 
diagnosis of drowning would be extremely difficult and often could 
not be made. 

Space does not permit a discussion of the physiology of drown- 
ing. Problems such as the length of time the bodj'- has been in 
the water, the imusual cases of submersion after death and both 
suicidal and homicidal submersions will be omitted. 
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SUFFOCATION 

Asphj'xia by suffocation should be limited to deaths caused by 
blocking of the respiratory tract from witliin. 

Violent deaths from suffocation are often due to the presence of 
foreign matter in nose, mouth and respiratorj'- tract and are 
usuall3’ caused by accidental falls in mud, sand, coal, dust, saw- 
dust, flour, et cetera. They ma}-- be caused by aspiration of 
vomitus in acute alcoholism, 

hlany of the causes of suffocation have already been described 
under smothering as the two conditions often overlap. For 
instance, a person smothered by falling in mud may have both 
nose and mouth obstructed and at necropsy aspirated mud in 
the finer bronchi maj" be demonstrated, making the case one also 
of suffocation. 

Suffocation occasionallj” occurs in cluldren from inlialation of 
zinc stearate powder. I had one case of a moribund patient suf- 
fering from a malignant stricture of the esophagus, suffocated by 
barium given for x-ray diagnosis, the lower respiratory tract at 
necropsy being filled by the barium meal. 

The necropsy findings in suffocation are identical with those in 
smothering. They are usually convincing since the general pic- 
ture of asphj'xia is found together with the foreign material in 
the respiratory tract. 

Suffocation, as a terminating event in many diseases from 
natural causes, often occurs. Some of the common intrinsic 
causes being suffocation in larjuigeal diphtheria (now rarel}' seen), 
edema of the larynx in chronic nephritis, the breaking of a peri- 
tonsillar abscess, hemoptysis in pulmonar}' tuberculosis or rup- 
tured aneurysm. 

Extrinsic causes such as suffocation in mediastinal hlodgkin’s 
or other malignant growths of the chest, aortic aneiny.sms, em- 
pyemas with plcurobronchial fistula, and similar diseases, may 
produce suffocation. 

The necrops\' will clarify' the situation, and it should be recalled 
that edema of the. larynx is never so pronounced at nccrops}' as 
it h as been during life. 
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ASPHYXIA DUE TO INTEEEERENCE WITH MOVEilENTS OF 

EESPIEATION 

Compression of chest and abdomen 

Yictims accidentally caught in a collapse of buddings, in “cave 
in” of excavations, or crushed between machinery, between two 
objects, beneath overturned automobile, or crushed in a crowd, 
in elevator accidents, et cetera, may die from asphyxia due to 
fixation of the chest and abdomen, preventing respiration. 

Often no external marks of injury maj’" be present but usually 
the necropsy will disclose many of the characteristic signs of an 
asphyxial death. 

Traumatic asphyxia. Occasionally in such crushing accidents 
the sudden mechanical pressure may overdistend the capillaries 
of the face and neck causing a deep purple discoloration down to 
the clavicles where a sharply demarcated horizontal line occurs 
with normal appearing skm below it. The appearance of the 
patient is striking and weird. The discoloration may disappear 
in one to two weeks without passing through the color changes of 
a bruise. 

Homicidal crushing. Occasionally murder is committed by 
kneeling on the chest of a \'ictun, often without producing any 
external marks of injury. In “burking” the respiratory move- 
ments are sometimes prevented by sitting on the chest of a victim 
while the hands or a cloth are used over the face for the purpose 
of smothering. 

In the middle ages, men were sometimes tortured and put to 
death by the placing of heavy boards and stones on the chest and 
abdomen, producing death by the interference of normal muscular 
movements of respiration. 

Paralysis of respiratory muscles 

Paralysis of the diaphragm and intercostal muscles occmring 
in such diseases as poliomyelitis, acute ascending paralysis, et 
cetera, may produce death by asphyxia. Fortimately the use of 
respirator cabinets may tide a few cases over imtil the disease 
subsides. 
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ASPHYXIA DUE TO PRESENCE OF IRRESPIRABLE GASES 

Death by inhalation of irrespirable gases is usually an asphj-xia- 
tion, and one ina3*, wth quite correctness sign, for instance, a 
death certificate "asphjrxiation by illuminant gas, accidental, 
gas range, coffee pot boiled over.” 

hluch, however, depends upon the nature of the gas inhaled as 
to whether death is due to a true asphyxiation, some specific 
poisonous action of the gas itself, or to a combination of both. 

Henderson and Haggard® have called attention to two types 
of asph3Tda which may be applied to the inhalation of noxious 
gases. 

In the first, which is caused by gases not usually considered as 
asphxTdants, for example hj'drocyanic acid gas, respiration is 
quickty stopped by their poisonous effects on the respiratoiy 
centers. The tissues are deprived of oxygen and the elimination 
of carbon dioxide ceases. Due to the developing anoxemia and 
excess of CO: in the tissues, the effects are fatal. 

In the second type, winch is caused by the real asphyxiant 
gases, such as carbon monoxide, there is no cessation of breathing, 
except as a terminal event. The tissues are primarily deprived 
of ox3’’gen but carbon dioxide continues to be eliminated and if 
excessive breathing takes place ma3’^ be greatly depleted, adding 
to the anoxemia the condition of acapnia. 

The number of gases which have caused death b3'- inlialation 
either accidental^, or with suicidal or liomicidal intent is large. 
In addition, poisonous gases pla3^ an important part in modern 
warfare and are beginning to be used in judicial executions. 

A few of the common ga.ses ma3’ be mentioned: Carbon mon- 
oxide, carbon dioxide (choke damp), h3'drogcn sulphide (stink 
damp), arseniuretted In'drogen (arsine), methane (marsh gas), 
bromine, chlorine, ammonia, the mineral acids, mctlyl chloride 
(in refrigerating .S3’steras), h 3 ’'droc 3 ’anic acid g.as, the anac 55 thctics, 
chloroform, ether, nitrous oxide, etlyl bromide and chloride and 
the war gases. 

The render should consult the cla.ssical Avritings of Hendcr.=on 
and Haggard,® and the works of Webster® and Smith* for the 
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action and toxicology of these gases and the works of Herzog 
for the medicolegal aspects. 

The enormous number of asphyxial deaths due to illuminating 
gas, auto exhaust and coal gas, necessitates a discussion of by far 
the most important of all the irrespirable gases — carbon monoxide. 

CARBON MONOXIDE POISONING 

Suicidal asphyxiation^ 

The inhalation of illuminating gas is the common method of 
committing suicide in most civilized countries, because of its 
accessibility, cheapness, and supposed freedom from pain. 

In New York City during a five year period (1928-1932), in a 
total of 7,219 suicides there were 3,003 suicides by illuminating 
gas or 41 percent, eight by auto exhaust and none from coal gas. 

The number of suicidal asphyxiations from carbon monoxide 
would be much larger if one Included many probable suicides, 
which, because of a reasonable doubt or from lack of proof, had 
to be classified as accidental. 

Accidental asphyxiations 

During this same period in New York City there were 4,677 
accidental asphyxiations, 2,042 or 43 percent of these were killed 
b3^ illuminating gas, seventy-nine hy auto exhaust and seventy- 
four b}' coal gas. 

My opinion is that most auto exhaust asphyxiations are sui- 
cides since considerable publicity in the press has warned the 
public concerning the danger of a running motor in small garages. 
In no other form of suicide can the circumstances of an accident 
be so mimicked by the person committing suicide as in these indi- 
vidual garage asphyxiations. The insurance companies usually 
“dig up the dirt“ later when the question of payunent of a double 
indemnity accident policy is raised. 

Homicidal asphyxiations 

In New York City during this same five year period there were 
forty-five homicides by illuminating gas, a very large number. 
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IMost liomieides in Essex County from gas have been caused bj’’ a 
person committing suicide vho kills at the same time another 
person either accidentally or vrith homicidal intent. 

The importance of carbon monoxide poisoning to a community 
can again be well illustrated by the New York City statistics. 
The same figures exist- in every large city in the cmmtry. 

During this same five 3>'ear period in New York City there were 
5,251 deaths from carbon monoxide poisoning which includes 
all the illuminating gas, auto exhaust and coal gas cases. This 
is an average of over 1,000 deaths a j'ear. As a cause of \'iolenfc 
death it is exceeded onlj’- by the highway accidents to wliich it 
runs a close second. 

Certainly over one-half of these deaths all over the country are 
accidental and due to faulty and leak3’- gas fixtures, carelessness, 
intoxication, and a lack of interest b3’' laity, hospital authorities 
and the medical profession in quick, competent resuscitation 
methods in asph3’xiation. 

Necropsy findings 

Eiicmal examination. In bodies found dead as the result of 
carbon monoxide whether from illuminating gas, auto exliaust or 
coal gas, the postmortem lividity is a characteristic bright pink 
color. This color is distinctive and not seen to such an extent 
in an3' other form of death. The face often appears natural, as 
if alive, Occasionalh’ a similar color, although rarel3’’ so pro- 
nounced, ma3’ be seen in bodies exposed to cold and in C3"anide 
poisoning. 

If the bod3' is found on its back, this color will be most pro- 
nounced over the back of the neck, shoulders and bod3'. If the 
bod\' is face downwards the bright red lividit3' will be noted over 
the front of the bod3', and Avill shift in a short time to dependent 
parts if the bod3' is turned over, provided the blood is still con- 
fined to the capillaries and postmortem decomposition has not 
set in. 

If the medical cxtiminer is satisfied as to the cause of death 
and contemplates releasing the bod3' for burial without a nccrops}', 
it is often wise to obtain a .specimen of blood for the toxicologist, 
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aspiration from the heart. It often settles any argument as 
to cause of death. 

When such a body is buried, it may be exhumed several months 
or .even years afterwards, carboxy-hemoglobin may not only be 
detected in the blood, but even the amount of saturation 
estimated. 

Usually a bod}’’ of a person djdng from carbon monoxide re- 
mains in a state of good preservation but we have, occasionally, 
seen very rapid postmortem decomposition. 

Internal examination. In the examination of a person found 
dead from carbon monoxide or dying shortlj^ after exposure, the 
outstanding finding is the bright cherr}' red color of all blood con- 
taining organs and of the blood itself. It is so pronounced that 
it is characteristic of carbon monoxide. The right heart is dis- 
tended vith this bright fluid blood. Pulmonary edema with 
bright pink foam in the air passages and considerable cerebral 
edema is often found. 

If the person has been taken to a hospital and resuscitation 
methods, such as the administration of carbon dioxide and ox 5 ’-gen, 
restores respirations, carbon monoxide rapidly leaves the bod}'' 
and in a few hours an examination of the blood for carbox}'"- 
hemoglobin vill be negatii'e. The patient, however, may remain 
in coma and die in.two or thi-ee days. 

If such a body is examined after death all chemical and spec- 
troscopic tests for carboxy-hemoglobin will be negative. The 
correct diagno.sis in such cases often rests upon the finding of 
bilateral degeneration in the lenticular nuclei (Kolisko’s le.sions). 
These bilateral areas of necrosis are usually situated in the globus 
paUidus, are from 1 to 2 cm. in diameter, elongated in shape, 
brownish in color shoving no hemorrhage, and grossl}^ appear hke 
areas of thrombotic softening. They are caused dming the 
period of anoxemia due to the brain tissue being deprived of 
oxygen for too long a time. Their peculiar location is dependent 
upon the sharp right angles made by the nutrient arteries supply- 
ing the basal gangha. 

In two persons recently examined and who had been given 
intravenous injections of methylene blue in a forlorn and mis- 
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guided liopo of saving the Adctims, typical areas of lenticular 
nucleus softening were found. On exposure to the air the nuclei 
turned a bright blue color, the rest of the brain remaining normal 
in appearance. This is a beautiful confirmation of the tvork of 
Burrows’ on tlie localization of certain dyes in inflannnatoiw areas 
after injection into the blood stream. The other organs which 
showed discoloration by the methylene blue wore those, chief! 
involved in its elimination, the bladder and urine being a deep 
blue color, arid the kidney pelves, ureters, and mucosa of stomach, 
colon and gall bladder becoming bluish on exposure to air. 

Toxicological cxami)iation. Samples of blood taken at necropsy 
usually from the right heart, .should be placed in small vials, filled 
to tlie top and tightly corked. In exhumed bodies, blood may 
sometimes be obtained from the cerebral .sinuses wlien it cannot 
1)0 procured easily from other locations. 

Tho.se specimens should be examined by the. toxicologi.st for the 
pre.sence of cnrl)oxy-hemoglobin using cheniical and by spoctro- 
.■scopic tests. 

In medicolegal work one must no longer be satisfied with a 
(jualitative report, since even in the blood of smokers, small 
amounts of carboxy-hemoglobin may be found. Quantitative 
e.stiinations showing the percentage of saturation in the blood, 
u.sing preferably the methods of gas analysi.s devised br' van Slyke, 
is cs.sential for a proper interpretation of the case. 

In Clettler’s experience, IS to 20 percent saturation is ncccs- 
sary to j)roduce .symptoms, over 30 percent is dangerous and -15 
to 05 percent causes paralysis and death. Contrary to other 
authorities lie .«eldom finds a saturation higher than 05 percent. 

.•\SI*IiyXlA Dim TO AOTIOX OF POISO.VS ox THE XEKVOU.S .SV.STEM 

De.'ith by n.sjjhyxia is common in acute alcoliolism and may 
occur from an overdo.^e of morphine, hyoscine, avertin, sodium 
amyt.al. and other drugs, or from the administration of a general 
anaesthetic due to the direct action of these ])oisons or dnig.s on 
the central nervous .sy.-.-tem. It is fair to assume that numorou.‘'’ 
deaths tlue to drugs .and anaesthetic.s are not rej)orted in many 
communities. 
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In m\'estigatiiig anaesthetic deaths it should be constantly 
borne in mind that very often surgical shock and poor anaesthesia 
cannot be determined or properly evaluated at the postmortem 
table. In some instances much depends on whether the medical 
examiner believes there is such a condition as “status l^mphati- 
cus.^' Isotvithstanding the opinion of Greemvood and Woods“ 
and the report of the Status Ljmphaticus Investigation Com- 
mittee of the iMedical Research Council and Pathological Societv 
of Great Britain and Ireland^® tending to show that it is as accu- 
rate to attribute the cause of death to “the rtsitation of God” as 
to status hmphaticus and that in the future such a condition for 
a cause, of death will probably not be accepted by reliable authori- 
tieSj I still believe persons suffering from this characteristic tj^pe 
of constitution die suddenh' under anaesthesia and during trirtal 
surgical or other procedures. 

The correct diagnosis of most of these cases will rest upon a 
competent toxicologist. The methods dertsed by Gettlert for 
recovering alcohol from the brain and the estimation of the 
degree of intoxication has been of enormous practical value in 
om* work as medical examiners. 

OTHER FORMS OF ASPHYXIATION 

In a discussion of asphjodal deaths I have not considered an 
important group which would almost double the number of as- 
ph^Ddal deaths in any community, namely “asphjoda neo- 
natorum.” 

Under this heading the following may be classed as capable of 
response to resuscitation property apphed : asphyxias due to cord 
pressure, breach extractions, malposition, deformed pelves, dijSi- 
cult labor, antenatal and postnatal atelectasis, prematurity, etc. 
This is of prime importance to investigators of infant mortality 
and oRstetricians. 

Space does not permit a discussion of the asphyxias in electric 
shock, lightning, conflagrations, et cetera. 

The argument ma3' be advanced that we aU die of asphyxia as 
in many deaths from natural causes asph3Dda often terminates 
life. The test of true asph^-xial deaths, however, readily disposes 
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of this contcnfion. The treatment of asphjxia is the removal of 
the obstruction to respiration and the application of artificial 
respiration. 



I'lc. t7. Kxami'i.k ov .V Common' Mi/nion or Committin’c. .SiMcnM; Jtv H.wni.vo 
The iiiflividual timally .‘■hinds on ii di.air, hov or otlicr olijert, juijiHls noo^e 
ami kicks tiio support .away. Occa.siojialiy, however, con?<;iijusne.ss i.s lost .^o 
rapidly that lie ni.ay fail to kick over support. In this ca'-c the ri^ht foot is 
,«till rrstinir on rh.'iir. the left h.arminc fm*. (.\ftor Ilofniann — Mirhueh 
<ler Kerichtlichen Medir.in.) 
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Fig. 48. Ex^vxiples of Less Frequext ^Methods of Co.AnirrTi-VG Suicide 

BY Hanging 

These cases illustrate the salient fact that complete suspension of the body 
is not necessan,* in committing suicide. Hanging in the standing, sitting or 
reclining position is bj' no means uncommon. (After Hofmann— Atlas der 
gerichtlichen Aledizin.) 
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IiG. 40 , Tvi’KiJ or >»ooSE FnEQCKNTiA' Usrn i,v Suicidai, IlANCixf: 

Tiio picture on the left ?!»oVi-t! the ii«e of a fixed loop. In such a c.imj (he 
imjmnt of the knot on neck or face is usually ab'cnt. 

’I'lio picture on the riuht .‘•hows a rutiuinK noo'C. In this e-a-sc the knot which 
is firmly i)i-c.-se<i into (ho fic-ii, makes a mark. (.\f(er Hofmann — Atlas <!er 
cerichtliclien MtHllTiin.') 


I;; 






Fio. .V). Tjie rrnnow.s on Oi.ssTntmo.v Mauk.s ix ny IIknoi.nc 

The Jypir.'il oblifjiif fiirrxw a'ith its pale h.a-e .and hyjK'remic border miide 
I»y the mrsy Iv* r.otwl. T!ie fitop in thif e.i'j* ua^ a fiwl one, iK'inc fO 
adju'*-'-'! tli.at (tie knot crone in front of the left e-ar uithout jire'-int: into the 
‘kin, liofm snn .\tlas der eerichtUrlien MMlirin.) 
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Fig. 51. Medlvn Section of Norsial Head and Neck to Ili.ustr.\te 
Patency of Air Passages 

Note the normal position of the tongue, soft palate and mmla; the normal 
space bet-ft'een ba.se of tongue and epiglottis; the erect position of the epiglotti-s; 
the normal .space between posterior surface of the epiglottis and the posterior 
pharjmgeal Avail: the distance of at least 3 cm. between the top of the epiglottis 
and the interarv'tenoid arch, alloAving full view of the A'ocal cords from above; 
the space betAA'een the soft palate, uvula and the posterior phar 3 Tigeal AA'all 
allowing free access of air from nasal passages to glottis; and the Ande open 
structures through Avhich air has a free passage back and forth AA’ith respiration. 

All these spaces AA’ith their accurate measurement is of prime importance in 
the establislunent of death due to strangulation, and not the ordinary' data 
usually furnished in these cases, such as the color of face, presence of fluid blood, 
petechia, etc. Most of the real evidence has escaped notice because the usual 
autopsy technique almost entirely destroys it. (Office of Chief Medical Ex- 
aminer, Essex County, N. J.) 
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IV.. SKrnov or Iliun \\i> Xkck i\ SricioK m IIvnoino 

WITH Ci.oTiiK'. Lint: 

Xdttf jKivitioii of toHKHo. Its 1i:w i' jni«liod l>:ickw!inl and upward I'V llio 
traction of tlic roi>e, and l>ecau‘-p the point of traction i^. ju‘-t holnw tlie liyoid 
!>one. the tip of tlio tonnue lui' been pu..hed anteriorly, jirojectinu: bcluecn antf*- 
rior dental .'ircade fv.liich in tlii' ea'-e i«: formed by artificial jdate'). 

Note that the ba'C of tonfiue i-' jainmefl back into throat coinidetelj' cut- 
tiin; off tlie entrance and e.\it of air in rt-'piratioii. 

'i’he normal ppaee betwecai ba‘-e of toiiRue and cjiiKlotti- ip obliterated so that 
the base of toiiKue lie^ in appo-ition with the anterior surface of the opipjlottis. 
The cpiclottis is piish«! backward .so that it.s ])Osterior surface is in apposition 
with the posterior pharynpeal wall, effectively blockinp: the plotfi®. 

'rite soft palate is pushed backward and upward, it® posterior or ,«ui>erior 
surfar»> coming in apjKfsitinri with the iiO'terior pharym'cal wall, effectively 
blnckitu: the ]nss,n"e of air from the nas-il eavitie-. Tii(‘ tmda in this ease is 
cauplit and Iw-nt anteriorly ncainst the inferior surface of the soft pal.ate. Office) 
of t'hief Mcslical IXannuer. lissj-.\ (Vamty. N. .1.) 
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53. Median' Section' of 1Ii:ad an'd Neck in' SuiaoE bv BL\n'gin'g -tt-iTH 

Leather Beet 

Note the position of the tongue. On account of the M'idtli of the belt there 
lias been compression and traction on tissues above and below the hyoid bone. 
On account of the high compre.ssion and angle of traction, the tip of tongue 
remain.s in mouth in back of anterior dental arcade. Otherwise, note the 
same obliteration of the normal spaces as seen in the preceding case until effec- 
tual blocking of air from nasal canties and from mouth. Note complete block- 
ing of glottis by epiglottis. (Office of Chief Medical Examiner, Essex Countv, 
N. J.) 
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Kirt. A!. lUmriPM, Sthangi lAiiox m* LioMruK in CoMMnTrNo K\rr 

In till? cii‘k\ a s-tockini; tip;htly tied running liori/ontnlly aronrul the neck, 
uitU the knot in front, may be notctl Xinnenni': ^c^atch^■'i and al)ra‘'ion‘- rc- 
ceiveri in the death ‘•tnicgle may al^o l»e noted. .\t aiitop-y it i‘' important to 
remove the ligature without dc'troying the Knot. a<' the manner of tying may 
Ix' a valuable cine. (Ofiice of Chief Medical hAaniiner- New York City.) 
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Fig. 55. S.a.ck Murder 

The deceased was strangled, trussed up in a sack and dumped into a river. 
The character and method of tjing the knots may be of great importance in 
tracking and convicting the murderer. Therefore, extreme care should be 
taken in rerao\ing the ropes at autopsy. {Office of Chief IMedical Examiner — 
Xew York Citx'.) 
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I'k;. Mvm’ai. SnuNfjn.moN — X kwhohv Ima.nt 

T\f)irai finjicr-iiiiil itiipro-''iciiis on the neck innv i>(' notrfl. (()(fire of C’iiicf 
lAiiiniiK'r — New York C’ily.) 
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Firr. 7 ) 1 . II0’\1ICIDE BV Straxgulatiox 

Over left side of the neck typical finger-nail marks may be seen caused by 
the right hand of a giant negro. The span of the muiderer’s hand \^as so great 
that the marks made by the riglit thumb can be seen over the right claricle. 
The great horn of the hyoid bone was fractured on the right side. Autopsy 
showed, in addition to the general signs of aspln'.\iation. the typical position of 
the soft parts of the tlmoat seen in these cases. (Office of Chief Medical E.v- 
aminer. E^=e\' County, X. J.) 
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ot .Mm ih wdNkckin Mwi ai, SnuNot i.vnoA 
.\rToi’'«’i Findinv.'^ i.v Shou.v i,s Firunr; .'>7 

'rii'* ‘■ktill hri'- lKt‘n ‘•iilit hnri7fintaUy hy v;n\iiij; thrDiiJiii tlio ini(i(!lf> of tlif* 
Fi'ilif pfirlioij of o'‘cipit.-il Ikiiio f\iy>-ir)c llin rotroijli'iryiiA. Tln' nijlitoration 
of tho fiir p may Ik> tlio opiKlolti' iKiacc proved lufk hihI clu'incr 

th*' cioth^. a.iid (he h of (on^iio forced back r jiifrlotfi- and '-'ift j)'tl:ite. 

Till ■vo-'-il cord- c tmiot Iw f'oin))‘irc with normal condilioi!' •-liown 

ill I iintro of Chief Meih'-a! lAaiuiiier, 1>'C\ Comity, N J.i 
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Fig. 59 . Norm.\l Positiox of the Organs of Mouth and Neck 

Note the normal erect epiglottis with patent glottis exjiosing the vocal 
cords; and the normal space between the base of the tongue and epiglottis. 
None of these parts are forced back against the posterior phar3'ngeal wall. 
(Office of Chief Medical Examiner, Essex County, N. J.) 
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IfiO 

In prcj),arins thi> skotdi I have tried mainly to "ive my experiences as a 
medical exaniiner, disregarding tiie extensive literature and the rcjwrts of un- 
usual cases. 

I have often u«ed material in an indirect maimer and quotetl tipinions verha- 
tim from the following hooks, to the authors of which I wish to acknowknlgc 
my indelitednc-s: Forensic Meriiciui' hy Sydney Smith, one of the clearest, nio-f 
concise, accurate and readable books on this subject. L^gal }[ctlic!iir ami T nxi- 
Cdiogii by J'alph W. Webster and Mulical Jnnsprwicnrc by Alfred AV. llerroii. 

I am under deep obligation to Dr. t-harle.s Xorris. Chief Medical I'Aaminer 
of Xew York C'ity, for iiermission to use statistics or material from his otlice 
tliat was deeme<l necessary; to his deputy. Dr. Thomas t’lonzalcs, for his 
observations on manual strangulation: and to Dr. Milton Jlelpern. assist.ant 
medical examiner, for the excellent photographs of m.any of their c.a.ses. 
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APPENDIX 

REPORT ON NECROPSIES* 


Peepaeed by the Joint CoMinTTEE Repeesenting the New 
York Acadejit of jMedicine, the New York Pathological 
Society and the ^Metropolitan Funeril Directors’ Asso- 
ciation 

The joint committee began its work in 1930 and rendered a re- 
port on April 8, 1931, which was approved by the Council of the 
New York Academy of Medicine on Maj’’ 27, 1931, and published 
in the Bulletin of the New York Academy of Medicine (7 : 533,1931). 
In accordance vith the recommendation in section D, paragraph 
3, of that report a continuing joint committee was designated to 
carr}' on the work of cooperation. Because of the unexpected 
large demand for copies of this original report the available re- 
prints have become exhausted. The continuing committee there- 
fore submits the present re^dsion as a second report on necropsies, 
and recommends its adoption and printing in a periodical of Mde 
circulation. 


a. desirability of necropsy 

1, All agree that postmortem examination by a pathologist is 
desirable; first, to provide reliable recorded information concern- 
ing the cause of death and the natme of the various disease proc- 
esses; second, to confirm or amend the opinions formed bj^ the 
phj^sicians during the life of the patient, so that they may seiwe 
the next patient with greater confidence and skill; third, to reveal 
to the physicians continually the phjTical changes in the interior 
of the body which are associated with disordered behavior during 
life; fourth to provide for the advance of human knowledge con- 


* Reprinted, by permission, from the Archives of Pathology, 14 : 701—705, 
1932. 
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cerning the nature of disease in general. It is well recognized 
that the practice of postmortem examination in a hospital exer- 
cises a constant influence to improve the sernce and to correct 
serious deficiencies, as well as to improve diagnosis and prevent 
disease. 


B. COOPERATION* OF HOSPITAL AUTHORITIES AND FUNERAL 

DIRECTORS 

1. The hospital and its medical staff have not completed their 
service to the famil}^ on the death of a patient. They owe to the 
family a further semce, namel 3 ', to give an account of what has 
occurred, together with the most accurate possible explanation. 
This requires that some representative member of the familj' come 
to the hospital for a personal interview and give permission for 
the examination of the bodj’’ of the deceased. The funeral direc- 
tor must recognize tliis relationship and should not oppose the 
proper efforts of the hospital authorities and the phj'sicians in 
the discharge of this obligation. 

2. The funeral director is particularly interested in getting into 
l]is own hands: (1) the death certificate, (2) the permit to remove 
the bod)' and (3) tlie body itself, so that he maj’’ prepare it in a 
satisfaclorv manner for the funeral cercraon}". He must feel 
certain that nothing will arise to interfere with his plan and pro- 
gram. Unforeseen delaj' may require cancellation of contracts 
for transportation and various other service.s, thus increasing the 
expense and causing dissatisfaction. Unreasonable dcla.v bj’’ the 
hospital, in its attempt to obtain permission for necropsy, is 
therefore objectionable to the funeral director. The conflict of 
interests in tins connection requires mutual consideration and a 
.spirit of cooperation on the part of all concerned. Di.spute.s of 
this nature should therefore be adjudicated b\’ a permanent joint 
committee on cooperation. 

3. Tlic funeral director or his agent must present to the ho.s- 
pital arcoptablc evidence that he ha.S’ been authorized by the 
faniil)' to take charge of the borh% The blank form Grnplo\'cd for 
this purpo.se should conform with the requiroinonts of the depart- 
ment of health. 
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4. Hospital emploj'ees, in general, must not give information to 
favored funeral director or to any other unauthorized persons in 
regard to pemons critically ill or dead in the hospital. It is 
proper for the chief administrative officer of the hospital, when 
requested by the family, to refer the selection of a funeral director 
to the office of the local Funeral Directors'* Association, or, quite 
proper!}’-, to select one by rotation from an approved list in his 
own office. Such a selection must, never be left to a minor em- 
ployee of the hospital. Proof that a minor employee has offered 
recommendations of this sort should be followed b}- his instant 
dismissal from the service. 

5. The hospital authorities should make certain that the neces- 
sary data for a death certificate, except those facts relating to the 
nature, progress and termination of the present iUness, are en- 
tered on the record at the time of admission of the patient. Data 
such as the date of birth and the maiden name of the mother may 
be obtainable only vdth great difficult}'- after death of the patient. 
The death certificate ma}' be filled out by a clerk using a t}q)e- 
writer, lea\dng only the diagnosis and signature to be suppHed by 
the ph}'sician who completes the certificate. 

6. Eeport of a death to the medical examiner should be made 
in those circumstances where this is legaU}* required, and the de- 
cision to notify this official should be made at the time of death 
of the patient, entirely without regard to the attitude of the rela- 
tives concerning necropsy. It is improper for any member of the 
hospital, staff to threaten to call the medical examiner if permis- 
sion for necrops}' is refused. Threatening or browbeating of this 
nature may be regarded as evidence of lack of ability to handle 
the situation. 

7. In general, the permission for necropsy should be asked for 
as soon as possible after death. Often it is best to make the 
request at once whenever the proper relative of the deceased is 
present in the hospital. Reasonable consideration should be 
accorded to eveiy- one concerned in determining when the matter 
has been adequately presented and the final decision reached. 

8. Arrangements should be worked out in ever}' hospital 
whereby the unnecessaiy' loss of time on the part- of the funeral 
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direclor may be ob\ivnted, and the funeral director should be in- 
structed that he will be promptly informed by telephone when the 
death certificate is signed and the bodj’ is ready for him. 

The telephoned information in regard to the dead, particularly 
before a funeral director is known to have been engaged, should 
be given oidy by an executive officer of the hospital and should be 
carefully guarded unless the persons on the wire are personally 
known. 

9. Interference by a funeral director with the legitimate efforts of 
the hospital to obtain peimission for autopsy shall be regarded as 
a reportable grievance. 

C. TECHNIC OF THE NECROPSY 

1. In males, the incision is to extend from the suprasternal 
notch to the pubes in the midlinc, passing to the left of the um- 
bilicirs. In no circunastances shall the incision in males be ex- 
tended further upward. 

2. In females and in sailors who arc to be buried in uniform, 
the V-shaped incision is to be used, that is, an incision extending 
from the acromial end of the cla^^cle to the xiphoid and up to the 
acromial end of the corre.sponding clavicle. The flap thus out- 
lined must be dissected upward close to the ticeper structures, 
arvd cveiA' effort must be made to prevent perforation of the skin 
in the procc-'^s of dissection. 

3. At least from one-half to 1 inch (1.2 to 2.5 cm.) of the exter- 
nal carotid arteries is to be left free and ligated. The internal 
c.arotids and the vertebrals are to be ligated, and at least from 
onc-half to 1 inch of the iliacs is to be left intact and ligated. 

4. The scalp is to bo divided by an incision behind the car, e.x- 
tending fronr one mastoid process to the other, as indicated in 
figures 2 and 3. The incision is to pass over the vertex when the 
hair i.« abundant, or somewhat posterior to this line when it is 
.•jparsc. In women, the hair is to be parted along the projcclcd 

of incision to avoid cutting if. For the same reason, after the 
initial incision has been made, the knife should be carried in such 
manner that its sharji edge faces the dissector, ('are should bo 
taken not to tc.ar or otIienvi.«:e injure the scalp. 'Ilie sc.alp is 
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reflected backward and forward, so that the calvarmm is exposed 
anteriorly slightly above the frontal eminences and posteriorly 
somewhat behind the occipital protuberance. 




Fit}. 4, Rkmovai, of C.vf 


Before the skull is sawed, the line throi?gh which the s.aw is to 
Ik? carricfi is to }>e mapped out with the aid of a sharj^ insfiument 
f'flg. *1). TIio temporal muscles are to be cut on a plane parallol 
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viith the projected line (fig. 4) to preserve stumps on either side 
long enough to provide for sutuiing and immobilization of the 
replaced calvarium. 

5. The removal of the skull cap is to be planned and carried out 
in such a manner as to insure its secure approximation. This is 
best accomplished by sawing in two intersecting fines which meet 
at an obtuse angle behind the ear (fig. 3), the anterior incision 
commencing at the level of the hair fine. 

6. Before closing the cranial ca^fity, every effort should be made 
to provide against leakage. Tiiis is best carried out by the fol- 
lowing procedures: (a) by ligating the carotid and vertebral ar- 
teiies, (b) by plug^g the foramen magnum tightly with cotton 
and (c) by filling the cranial ca^dty with oakum. 

7. In suturing the skin a moderately small needle should be 
used so as to avoid leakage and disfigurement,. 

8. After the autopsy is completed, the body is to be delivered 
to the embalmer in a thoroughly clean condition — the skin 
washed, all ca-^dties thoroughly sponged and dried and no source 
of leakage allowed to remain. 

9. After the completion of the autopsy, the embalmer is to be 
allowed the use of the autopsy room for the preparation of the 
body for burial, provided that this does not conflict with the im- 
mediate use of the room for another autopsy and provided also 
that the embalmers leave no cleaning to be done by the hospital 
employees. 


George Baehr, M.D., Chairman. 




RECOGXITIOX OF THE ALLERGIC STATE BY TISSLTE 

EXAAIIXATIOX 

The Respiratory Tract axd the Xasal Sixuses* 
BERNHARD STEINBERG 

Frorn the Laboratories ayid the Department for Medical Research, Toledo Hospital, 

Toledo, Ohio 

The scope of the subject presented in this work is limited to the 
types of allergic disease which Coca labelled ‘'atopic” and which 
corresponds to certain forms of human hj’-persensitiveness with an 
hereditary basis such as asthma and hay fever. There are several 
shock organs (as Doerr designated those organs which show the 
allergic lesions) in human hj’-persensitiveness consisting of the 
skin, the conjunctiva, the nose, the lung, the gastro-intestinal 
tract, and possibly the meninges, the urinary bladder and the 
retina. Of these organs the basic tissues of the more commonly 
encountered diseases may be placed into three groups: (1) the 
mucosa of the respiratory tract and the accessoiy nasal sinuses, 
(2) the skin and (3) the mucosa of the gastro-intestinal tract. 
Probabl}’' and largel}’’ because of the difference in the histological 
structure of these tissues, there is a modification in their allergic 
pathological picture. The work here presented will consider the 
histopathology of the respiratory mucosa and that of the ac- 
cessory nasal sinuses as exemplified by the clinical conditions of 
allergic asthma, hay fever and sinusitis. 

The literature contains reports of forty-seven necropsies per- 
formed on people dying of a presumptive allergic asthma. The 
earlier reports were summarized b\’ Huber and Koessler^ and later 
contributions were made by Kountz and Alexander,'^ Steinberg 
and Figley,' and iMacdonald^ with references to other reported 
cases. Critical anal5^ses of these forty-seven necropsy reports 

* Read before the Twelfth Aiuiual ConA'eution of the Americau Societ\' of 
Clinical Pathologists, Alilwaukee, Wisconsin, .June 9 to 12, 1933. 
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(Huber and Koessicr, Steinberg and Figlev, and Raekeinnnn') 
indicate that only some sixteen of them were actually instances of 
allergic asthma and a still smaller number were free of comiilicat- 
ing conditions which might have altered and confused an un- 
familiar pathological picture. Those wiio had the opportunity 
to study at timt hand the morbid anatomy of cases of true allergic 
asthma were uniformh' impressed with the peculiar pathologic 
changes in the lungs. Either by the implied written won! 
or by iiersonal communication to tlie author, some of these 
observers expressed their belief that there is a distinct histo- 
jiathological picture associated with allergic asthma. If, how- 
ever, a survey is made of all the reported cases without regard 
to their etiological basis, a contrary view may be formulated. 
Walzer' analyzed the pathological findings of thirty-three cases 
and concluded that there is no unifonnity in the findings nor is 
there a clue to the pathology of broncliial asthma and tliat the 
changes found are due to secondary bronchiectasis and emphy- 
stuna. This view is not in accord with that exiiresscd by most of 
the other ob.'jorver.s. 

Hansel’ reported that the pathological changes in the nasal 
mucosa were similar to tlio.se in the bronchi of asthmatic indi- 
viduals. Kountz and .Mexander removed a section of the nasal 
mucous membrane from one of their cases of allergic asthma and 
found (hat the histopathological iiicture there and in the bronchi 
were alike. These ob.^ervations exjilain the freipient clinical 
manife.stations of sneezing and coryza preceding an asthmatic 
attack. .Mat.'-'on in discu.‘''sjng the pre.«entation of Hteinbcrg and 
l igley stated that the tissue of the acce.s.sory nasal simis(“s in 
astlimatics centained oosinophiles and edema with an hyper[)lasia 
of the lining epithelium including goblet cells. 'I’issue removed 
from all the acce,<sory sinuses of the nose in one of my cases of 
.allergic asthma pre.-^ented pathological changes in the ncse 
'•irnilar to those oh'.-erved by Han.«el and Kountz and .Vlexander. 
ll.an'-e!' studied th(' histojiathology of the nasal and .sinus mucosa 
in hay fever, vasomotor rhiniti- .and bronchial asthma. The 
changcv- hf» obsiTved in the three conditifuis were identic.-d. It is 
therefore appanuit th.at in the imlividnals with .‘dlergic a.sthma, 
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the entire respiratory tract including the sinuses participate in the 
altered histological structure and that these changes throughout 
the sj'^stem are similar in character. It may also be inferred that 
the allergic (atopic) state, in whatever manifestation it occurs in 
affecting the respiratory and sinus mucosa (asthma, hay fever, 
sinusitis, rhinitis) is characterized a single and a constant 
histopathological picture. The purpose of this work is to present 
this histopathology and further evidence to substantiate these 
contentions. The work is based on a study of thi-ee necropsies on 
people dying of allergic asthma and an analysis of true allergic 
asthma cases in the literature. The stud}’’ also includes the 
e.xamination of accessory sinus tissue from thirty cases of sinusitis 
including nasal tissue in those with hay fever, 

PATHOLOGY OF LUXG IX ALLERGIC ASTHMA 

The three cases of allergic asthma which foim the basis of the 
pathological desciiption to follow were definitel}’’ established 
instances of allergj'- as deteimined by immunological and hered- 
itarv criteria. Two other cases were left out of consideration 
because they lacked either the immunological or the hereditary 
evidences and also because of complicating infectious mani- 
festations. The lungs onl}’' will be described since the other 
organs did not reveal morbid changes which could be attributed 
to allergic disease, 

Gi'oss appearance 

The lungs were voluminous but were decreased in weight to a 
little more than half of the noimal. The surface lobules were 
enlarged. In the case of long standing disease, there were 
patches of bullous emphysema. The cut surface was dry, very 
spongy vith large visible alveoli. An occasional area was of a 
dull red color, the ah-eoli were obliterated and the tissue was 
rubberj'- to touch. These were areas of atelectasis. The walls 
of all the bronchi were perceptibly thickened and were graj’^ white 
in color. The lumina of the bronchi were filled vith gray, fre- 
quently concentrically’' arranged plugs. The consistency of these 
plugs varied. They were soft, mucoid and fairly easily removable 
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but more frequentlj- they were stony hard and could not be dis- 
lodged. Bronclii of every calibre were involved. 

Histological appearance 

The lining cell.'? of the bronchi which were normally ciliated, 
columnar in type with inter.'jpei-sed goblet cells, had undergone 
several changc.s. In the bronchi with hard ])lug.s, the columnar 
cell.-? were reduced to very short cuboidal with dense nuclei which 
occupied the entire cell. The goblet ecu'? were few in number or 
entirely absent. The bronchi with soft ]dug.s or with a lumen 
incompletely filled had several layeivs of columnar epithelium 
with numerou.s goblet cells. The nuclei of the columnar cells 
were located at the margins of attachment, thej' were ve.sicular 
and showed prominent nucleoli. TJie goblet cells were distended 
with circular or ovoid areas cither clear or containing mucinou.s 
material. 

TJie basement membrane was considerably thickened and 
.strueturele.s.s in character. It gave a hyaline reaction to Unna's 
stain. The average width of the ba.sement membrane was 0.025 
mm. irre.spective of the cnliiire of the bronchus. 'Die ba.‘'ement 
membrane of the smaller bronchi was of the same width or wider 
than that of the larger bronchi. The mucosa contained a variable 
tlcgree of edema and cellular infiltration. Eosinophiles composctl 
from 15 to p(*r cent of all cells, the rcm.aining were l^’mpliocytes, 
'j'h(‘re wa.« a varying proportion of the mononuclear and the poly- 
morphonuclear eosinopliile.s with a tendency to a greater number 
of the mononuclear type. The muscle layer was also infiltrated 
by .similar cells, 'i’licre was a .separation of llie muscle bundles by 
the Cflematous fluid. 'I'he muscle tissue was distinctly increased 
in amount. Mea'-urement.s demonstrated their increa.«e to be 
from five to ten time.< that of normal. There were no apparent 
elianues in tile muscle fibers except for a possible increase in 
width and more than the usual ve.sicular nuclei. Tlie musculature 
w;is .sjn.'illcr in amount in ease.s in vvlneli the disease w.as of u brief 
duration. The olasiie fibr-rs appeared broken. 

'fhe mucoii'. glands for llie greater part were markedly increased 
in '•h'i' and were filled with a large amoimt of mucus, ‘fhe 
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diameter of an average gland ivas 0.18 mm. as contrasted vitii 
0.058 mm. for a noimal. The cells composing the mucous glands 
were indistinguishable vith onlj' an occasional outline to indicate 
the presence of a cell wall. The nuclei were dense,, flattened and 
were crowded to the base of the cell. An occasional basement 
membrane was thickened and h 3 ^alinized. There was an ap- 
parent hj^persecretoiy actmty of the glands but the changes in 
the cjToplasmic structure were probabl}^ reversible since the 
nuclei though compressed did not show disintegi-ative changes. 
The tissue surroundmg the glands was edematous and contained a 
cellular exudate similar to that in the mucosa. The cartilage 

CHART 1 

A Summary of the Essential Changes Characterizing the Histopathology 

OF THE LlEsGS IN ALLERGIC AsTHMA 

1. Emphysema. 

2. Edema of the bronchial ivall. 

3. Hj'pertrophy of the bronchial muscle. 

4. Eosinophilic infiltration of the bronchial wall. 

5 . Hi'pertrophy and hi'persecretory actinty of the mucous glands. 

6. Increased amount of mucus in bronchial and gland lumina. 

7. H^'pertrophy and hyalinization of the basement membrane. 

8. Hj'perplasia and hypersecretory activity of the goblet cells of the bronclii. 

9. Degenerative changes of the cartilage cells of the bronchi. 

plates showed degenerative changes with decalcification in some 
places and an apparent increase in the calcium in others. The 
lumina of the bronchi contained .strands and structureless masses 
of mucus with enmeshed desquamated epithehal cells, Ijunpho- 
cjdes and eosinophiles. In some of the bmnehi, especially those 
with cuboidal cells, the lumen contents were adherent to the fining 
cells. There were frequent herniations into the wall of the 
bronchi. The lumina were actually increased in diameter as 
demonstrated by^ comparath’e measurements with normal bronchi. 
This increase was apparently’- due to an excessive amount of mucus 
secreted into the lumen. Although there was an actual increase 
in the diameter of the bronchial lumen, there was no functional 
advantage because of the plugging by mucus. 
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Fk;, 1, A. <if Iini'j; ia aiifruic a^thnia. A lrrfiarhu< ri!l(:<l with a 

invh'nit*' aiiinarit >>i llyiH'rpln'-in •'•f thf- liniai: cf-!!;-. 'riiiela’iiifi 

h.i'i rnca! lai'inhrana. fV-llular iiililtrati'iii, tla* I'-fl!' arc' prffl'tnii- 
r.ati'iy ♦-i-aiisplishi', llyjtortniphy <»f the iiiii--(:iilar .‘•tna'tim'. 

H. A hc-iit-r imWiT nh'ito^rajch cif a part “f u hrcuwhii- a nf alh’rm'' 
.‘iot!!!)!":, a, ^'-crcti')!! !>! tiic* I'.inicii. h. ( 'uiKiulal jiaiiii: ti'II". 

I \-,u' I ;,n<i hy.'iii!ii7i'.i fiscaicinii;''. 

< A iituh ;v.n’,i-r t>':iiatv:;nt 5 >i! af a part of a Fr<>riclHt'' fniMi a ca-i' of ftlhTi.'ir 
a'FncL'. a. Ao o.*i!r'5ihi;‘' rc-prf-i'.-itiaK (''f jh“ totaJ naaihc'r of inhUrat ■ 
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The ah'eoli were distended and many of the septa were broken 
alloinng many alveoli to intercommimicate. The septa were 
considerably narrower than nomial. The capillaries and the 
blood vessels were dilated and contained large amounts of blood. 
This emphysema was apparently of long standing. The essential 
changes are summarized in chart 1. 



A B 

Fig. 2. A. Mucou.'; glands from the wall of a bronchus of a lung in a case of 
allergic asthma. The glands are increased in size. The lining cells are not 
apparent. In place of the cells there is a considerable amount of mucus which 
also fills the liunen. There a cellular exudate surrounding the glands. The 
cells are predominantly eosinophilic. 

B. Mucous glands from the wall of a bronchus in a case of chronic bronchitis. 
The glands are normal in size. Tlic lining cells are distinct. The nuclei are 
preserved. There is no mucus in the lumen. 

PATHOLOGY OF THE :MLX0US JMEMBRAXE.S OF THE XOSE AXD THE 
ACCESSORY SIXUSES IX HAY FEVER AXD ALLERGIC 

sixrsiTis 

The clinical histories and the pathological findings were cor- 
related in thirty case.s in which the sinus and in many the nasal 
tissue were removed. In more than half of the cases, the sinus 
operation was performed in several stages allowing a study of the 
tissue during various stages of actiWty of the di.'^ease. Because 
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the histological structure and the pathological changes are alike, 
the sinus and nasal tissue Avill be considered together. 

Gros.s appearance 

I'lie tissue was boggy and occasionally poh’poid. 'I'lie color 
was a muddy gray pink, 'rhere wa.s frecpicntly a thick, gray, 
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mucoid substance on the surface and occasionally .'■ire.aky gray 
mucus in straufis or small masses, 'flu; cut surface tvas gray, 
gl.arev, gii'tenitig and very moist. 'I'Ikto were .small pin points f)f 
d.arkcr gray attvis which correspond to a group of hypcrtrofihicd 

tuhtihs. 
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Histological appearance 

The lining cells which are normally cihated columnar were 
frequentlj" reduced to low cuboidal. The nuclei were dense and 
were located at the attached margin of the cell dissociated with 
this change of the epithehum, there was a complete disappearance 
of the goblet cells. In other instances and frequently in the same 
field there was a marked increase in size and in number of the 
goblet cells with preservation and Iniierplasia of the ciliated 
columnar epithelium which ivas fi-equenth’- present in tivo or three 
layers. The goblet cells were distended with mucus. The nu- 
clei were elongated and compressed to one side of the cell wall. 
The basement membrane was thickened and h 3 'aiinized. The 
average variation in the width was 0.1 to 0.2 mm. Parts of the 
membrane in the same tissue remained normal and the width 
varied in the same microscopic field. In the clinicalh’' earlj” cases 
of recent origin, there was thickening but preservation to some 
extent of the fibrillar structure. In the older cases, the fibrils 
had disappeared and the membrane presented a homogeneous 
appearance. 

The mucous membrane was edematous. The edema varied 
proportionallj^ with the acuteness of the condition. The fluid 
had a bluish tinge in a hematoxwlin-eosin preparation. The 
fibroela.stic tissue was compressed and in places was granular. 
There was a variable cellular infiltration. The greater munber of 
cells were eosinophiles with a variable proportion of the poh'- 
nuclear and the mononuclear tj'pes. The eosinophiles consti- 
tuted from 15 to 90 per cent of all cells, the number depending 
upon the acutene.ss and the severity of the clinical state. Lymph- 
ocytes, endothelioid cells and an occasional plasma cell composed 
the remaining cellular constituents. Fibroblastic proliferation 
was present to a veiy slight e.xtent and in a very few instances. 

The mucous glands were increased in size and were present in 
apparent larger numbers. The average indirddual hy'perplastic 
gland measured 0.15 mm. as contrasted to the dimensions of a 
normal of 0.06 mm. The glandular lumen was dilated and filled 
with mucus. The lining cells were for the greater part not ap- 
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parfui and only a thin line >ho\ve(I tlu> presence* of the cell wall. 
S'nrne of the *xlanfis cnntaiiied a fairly well defined cell wall ami 
the cytopla'iin hari trlohule.s of mucus. The nuclei were located 
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some places and in others there was an evident diminution of 
calcium. The cytoplasm and the nucleus showed degenerative 
changes. 

An anah'sis of the chnical state of the patient and the correla- 
tion to the histopatholog}’- showed e\’idence that the histological 
changes vaiy with the clinical state of the patient. These 
variations are shomi in chart 3. 


c 


b 

cu 


Fig. 5. Tissc-e fro-v the Froxt.^l Sixes frov a Case of Chroxtc Infectious 

Sinusitis 

a — Several layers of lining epithelium which tend to assume a squamous 
tj'pe. b — ^An indistinct basement membrane, c — X mucosa diffuselj' infiltrated 
with plasma cells and a sprinkling of poh’-morphonuclears. Contrast this 
histopathological picture with that in Figure 4 representing an allergic state. 



su:^nIARY 

There is a distinct histopathological picture of the mucosa of 
the entire respiratory tract and of the accessory nasal sinuses 
associated vith the allergic (atopic) state. The morbid changes 
are of a similar nature in the atopic conditions of asthma, haj' 
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CHART 2 

A SuM-MAHY OF THE Essextial Chaxges Characterizixg the Histopathology 
IX Allergic Sixcsitis axd Hay Fever 

1. Edema. 

2. Hyperplasia and hypersecretory activity of the goblet cells. 

•3. Thickening and hyalinization of the basement membrane. 

4. Eosinophilic infiltration. 

5. Hypertrophy and hypersecretory activity of the mucous glands. 

6. Presence of mucus in lumen of sinus and glands. 

CHART 3 


Histop.athology of the Various Stages of Allergic Sixusitis 
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CHART 4 

SU.M^L\RY OF THE lilsSEXTIAL HiSTOP.ATHOLOGICAL CHARACTERISTICS OF 

Allergic (Atopic) IMucous IMembraxes of the Entire 
Respiratory Tract axd Accessory Xasal Sixcses 

1. Hj-pertrophy and marked secretory activity of the mucous glands. 

2. Presence of large amount of mucus in lumina. 

3. Eosinophilia — from 15 to 90 per cent of all cells. 

4. Edema of tissue. 

5. Thickening and hyalinization of the basement membrane. 

0. Ilj-perplasia of goblet cells with hypersecretory activity. 
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fever and rhinitis (chart 4). In asthma, in addition to the lungs, 
the rest of the respirator 3 '' tract including the nose and almost 
invariably the accessorj’- sinuses show these morbid changes. 
This constant pathological picture of the respiratory, nasal and 
sinus mucosa permits recognition of the allergic (atopic) state 
invohdng these organs. 
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THE SPECIFICITY OF THE TEST FOR ALCOHOL IH 

BODY FLUIDS* 

H. A. HEISE 

Unioniown Hospital, Unioniown, Pennsylvania 

Tlie subject of alcohol and its effects on the human bodj* has 
recentlj’- assumed unusual interest, and the public has been so 
overwhelmed with political and business propaganda that the 
results of scientific investigation have been thrust into the back- 
ground. The question has assumed such emotional characteris- 
tics that it provokes reactions similar to those accompanjdng 
discussions of politics and religion. 

Even the diagnosis of drunkenness is no longer limited to the 
medical profession, a supreme court having ruled that any person 
of ordinaiy intelligence is competent to testifj’’ as to the intoxica- 
tion or sobriety of a person. This is an indictment of the medical 
profession, in recognition of the fact that its members have failed 
to diagnose drunkenness to the satisfaction of courts and juries. 
Even though the accused maj’^ have been visibly’- intoxicated, a 
clever lavyer can point out that there is no s}’mptom of alcoholic 
intoxication which may not be simulated b}^ some other pathologi- 
cal condition, and acquittal usuallj'' follows. 

iMan}’^ observers, among whom are Nicloux^ and Nowicka,® 
^Yidmark," Southgate® and Carter,® Bogen,' McNally and Embree^ 
have .shown that a chemical test for alcohol furnishes the only 
constant finding in all cases of alcoholic intoxication, and also 
allows the examiner to state with assurance that at least a certain 
amount of alcohol was taken into the bod3^ We® have also 
confirmed the fact that the intensit3'^ of intoxication fairly closel}’’ 
parallels the per cent of alcohol in the blood or urine, regardless of 
tolerance, age, weight, or food consumption. This was shown by 

* Read before the Twelfth Annual Convention of the American Society of 
Clinical Pathologists, iSIilwaukce, Wisconsin, June 9 to 12, 1933. 
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controlled experiments on human beings, and practical confiiTna- 
tion was fm'nished by mj’ co-worker Dr. Benjamin Halporn, who 
was able to estimate the amount of alcohol in the urine of persons 
accused of driving while drunk with remarkable accuracy from 
the s\Tnptoms alone, his estimate being later checked by chemical 
analysis. 

Although the test has been used by us chiefl3’' as a means of 
confiiTning e\'ident drunkenness, it also proves of giuat value in 
collecting information about individuals who show no symptoms 
of intoxication, having been suddenl}* sobered b}- an accident or 
contact with the police. Also cases in which the injuries of 
persons mask the effects of alcohol, and cases of fatal accidents 
will \deld A'aluable infoimation on chemical anah’sis for alcohol. 

We haA’e had several cases in which the chemical test aided in 
the differential diagnosis of coma, one of which will be summarized. 

A middle aged man -n-as sent to the hospital in a state of coma. .According 
to the histor}' given by relatives he liad been drinking and had fallen striking 
his head. The x-ray revealed a fracture through the parietal bone and right 
mastoid. The condition of the patient was alarming and the surgeon wished to 
know whether or not to operate. A catheterized specimen of urine obtained 
two hours after the accident revealed 0.42 per cent alcohol, and spinal fluid 
e.xamined one hour later revealed a pressure of 300 mm. water, normal rise on 
jugular compression: three hnnphoc 3 i:es and 20 er^'throcj'tes; globulin + 4- ; and 
alcohol 0.38 per cent. The conclusion that alcohol could have been responsible 
for mo.st of the alarming siTiiptoms was later on justihed, the patient making a 
rapid recover}’. 

So meager is the information regarding alcohol flavored acci- 
dents, that the state of Pennsylvania reports drunkenness as 
associated with fatal auto accidents as but 1 per cent for 1931. 
These figures have suggested that the role of alcohol has not been 
properlj'- evaluated, and we are now engaged in a surve}" to 
determine the relationship of alcohol to auto accidents, having 
succeeded in collecting data on fifty accidents (table 1). A^Tiile 
the number of cases is, of course, too small to permit drawing of 
conclusions, it at least suggests the importance of a nation-wide 
survejL 

Obviou.sl}'- such work would be useless unless we had a simple. 
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TABLE 1 

Pbklimin'ary Ixvestigatiox of Fifty Coksecutive Automobile Accidents 


*» 

> 

XUMBER 

IXJT7RED 

KILLED 

“Alcohol accidents” 

32 

71 

4 

No alcohol involved 

18 

23 

0 



TABLE 2 

Strong Permanent Standards 


PER CENT ALCOHOL HY j 

WEIGHT 1 

ALCOHOL BY AVEIGIIT 

WATER 

1 


CC . 

0.0 


1.00 

O.Oo 

0.50 cc. of 0. 10 per cent 

0.50 A/; " 

0.10 

,751=00 cc. of 0.10 per cent 

0.0 ' • - 

0.12 

0.60 cc. of 0.20 per cent 

0.40 

0.14 

0.70 cc. of 0.20 per cent 

0.30 

O.IG 

0.80 ce. of 0.20 per cent 

0.20 

0.18 

0.90 cc. of 0.20 per cent 

0.10 

0,20 

1.00 ce. of 0.20 per cent 


0.22 

0.73 cc. of 0.30 per cent 

0.27 

1 

To each tube add 3 

cc. N/15 KjCrjOi (0.33 per cent 

in 50 per cent HsSOi). 

Place tubes in boiling water four minutes and seal. 



TABLE 3 



Weak Perm.anent Standards 


TER CENT ALCOHOL DY 

ALCOHOL BY WEIGHT 

WATER 

WEKHrr 





cr. 

0.0 


2.0 

0.005 

1.0 cc. of 0.01 per cent 

1.0' 

0.010 

cc. of 0.01 per cent 

•f d;- 

0.013 

0.52 cc. of 0 05 per cent 

1.48 

O.OIG 

0,G4 cc. of 0.05 per cent 

1.3G 

0.010 

0.7G cc. of 0.05 per cent 

1.24 

0.022 

0.88 cc. of 0.05 per cent 

1.12 

0.025 

1.00 cc. of 0.05 per cent 

1.00 

0.028 

1.12 cc. of 0.05 per cent 

0.88 

0.031 

1.24 cc. of 0.05 per cent 

0.7G 

0.034 

1.3G cc. of 0.05 per cent 

0.G4 

0.037 

1.48 cc. of 0.05 per cent 

0.52 

0.040 

l.GO cc. of 0 05 per cent 

0.40 


Add 1 cc. KsCfiO? reagent to each tube. Place tubes in boiling wafer iiath 
twelve minutes. 
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specific test, and could be assured that the alcohol in specimens 
would not change appreciably for several da^’^s. Many methods 
for determining alcohol have been used, but one of the -simplest is 
the reduction of potassium dichromate with a change of color 
from orange to blue, the reading being obtained by compaiing the 
color -with standards prepared by adding known amounts of al- 
cohol to the reagent. The technic pre^^ously published has been 
improved. 

TECHHIC OF TEST 

Distill mixture of 10 cc. of urine vrith about 10 cc. of half saturated picric acid 
containing about 10 per cent tartaric acid, collecting the first 10 cc. of the 
distillate and mix. In separate tubes similar to those used for the standards, 
place 1 cc. in one, and smaller measured amounts in the others, making the 
volume up to 1 cc. in each case. Add .3 cc. of the KjCr^OT reagent to each tube, 
and place in boiling vater bath four minutes. Compare colors Mth those of the 
standard scale. Dhnde the reading by the fraction of a cubic centimeter of 
distillate used, which gives the percentage of alcohol b}"- weight. The use of 
several tubes permits close checking of the results and gives greater opportunity 
for ha-^-ing readings on the scale. 

If results are too low to be read, use the weak standards, using 2 cc. of the 
distillate and known smaller amounts, bringing the volume to 2 cc. in each case, 
add 1 cc. of the reagent and place tubes in boiling water twelve minutes. 

If blood is being tested fake 2 cc. of whole blood, plasma, or serum (all give 
the same results), add about 15 cc, of the picric-tartaric reagent, and collect the 
first 10 cc. of the distillate. This is tested on the weak standard scale and the 
restilt mutiplied by 5. 

ACCUBACY OF TEST 

The color changes produced are so definite that two technicians 
can consistently check results within 0.01 per 'cent, when the 
strong standards are used, and 0.002 per cent when the weak 
standards are used. 

Using a 500 cc. Pyrex Florence flask, heating with a flame 
through an asbestos pad, and using a vertical condenser, not of the 
spiral type, no measurable loss of alcohol could be found after 
distillation. .f' 

SPECIFICITY OF TEST 

j\'Iention is frequently made of traces of a reducing substance 
found normally in body fluids, which might be confused with 
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alcohol. This substance has recently been proved to be ethyl 
alcohol by Gettler^ and our experiments on non-drinkers have 
consistently shown the amount to be below 0.005 per cent. 

Authors have repeatedly pointed out that the reduction of 
potassimn dichromate is not necessarily specific for alcohol, and 
have named ether, salicylic acid, chloral, chloroform, acetone and 
lactic acid as possible sources of error. 

Our pre-vdous paper has given results of experiments which 
indicated that chloroform, ether, chloral hydi’ate, salicylates, and 
acetone could not be mistaken for ethyl alcohol, since they could 
not be present in sufficient amounts to appreciably reduce K 2 Cr 207 
and, furtheimore, gave high readings with the refractometer 
thus gi\dng evidence of their presence. 

The fact that ether does not interfere with the test is further 
demonstrated by testing the blood from a patient who had been 
having an ether anaesthetic for one hour. Here the refrac- 
tometer reading corresponded to 0.03 per cent of alcohol, but the 
chemical test read 0.002 per cent. 

Lactic acid readily reduces K2Cr207 and does not have as high a 
refractive index compared to its reducing properties as the other 
substances studied. For example 1 per cent lactic acid by weight 
corresponds to 0.60 per cent alcohol by the reduction test and to 
1.97 per cent alcohol when tested with the refractometer. How- 
ever this substance does not appear in the distillate, and need 
not be considered as a source of error. 

Salicylates failed to appear in the distillate and can also be 
disregarded. 

Our experiments have clearly shown that none of the sub- 
stances said to interfere have any practical bearing on the speci- 
ficity of the test. Also the use of the refractometer may be 
omitted, although it is a convenient method of checking the 
results, and is a particularly efficient weapon to confound the 
attorney for the defense who has been delving into the literature 
where he has found no mention of this instniment. 

PKESERVATION OF SPECIMENS 

^Ye have alread 3 ' shown that specimens of urine, even from 
diabetics, show no appreciable change in alcohol content for at 
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least twenty-four hours when left at 37.5°C. Also specimens 
preserved with benzoic acid retain then- alcohol for months, and 
no fermentation is produced even in the presence of dextrose and 
yeast. 

Continuing these experiments with blood, it was found that 
blood containing potassium oxalate, sodium citi-ate, and benzoic 
acid remained unchanged as far as alcoholic percent was concerned 
for at least five days. Sodium fluoride proved to be the best 
preservative, the alcohol decreasing only from 0.30 to 0.28 per 
cent in a month, and shoving no change for ten days. All 
specimens were kept at room temperature 20° to 30°C. (see 
table 4). 


TABLE 4 

Keeping Properties of Bloods to which Have Been Added Preservatives 

AND .\NTI-CoAGDLAXTS 


(Readings represent alcohol in per cent) 


DATE 

SODIUM 

rXUORlDE 

j 

roTASsruM ! 
OXALATE i 

SODIUM 

aTRATE 

BENZOIC 

ACID 

April 2n 

0.30 

0.30 


0.40 

0.40 

0.37 

0.37 

April 27 

April 29 

0.30 

0.30 

Maj' 1 

0.30 

0.30 

0.40 

0.35 

Ivlay 5 

0.30 

0.10 

0.40 

0.35 

May 11 

0.28 

0.28 

0.30 

\T5iy *?/?. . . 

0.27 


0.008 

1 

1 

0.005 

IMay 27 

0.28 







SUMMARY ARD CONCLUSIONS 

A simple and specific test for alcohol in body fluids is described 
and its specificity has been demonstrated. 

Specimens of blood and urine may be preseiwed for at least a 
month. For blood use sodium fluoride, and urine, benzoic acid. 

The importance of the test lies in its ability to confirm a diag- 
nosis of drunkenness for medicolegal purposes, as well as to give 
valuable information in differential diagnoses. 

A prefiminaiy survey of persons injured or Idlled in auto acci- 
dents, suggests that alcohol may be a greater factor in such 
accidents than statistics indicate, and shows the importance of a 
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nation-wide survey of the relationship of alcohol to automobile 
accidents. 

The chemical test for alcohol in body fluids will be an im- 
portant factor in arrhdng at conclusions concerning the intoxicat- 
ing ability of certain beverages. 
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THE PATHOGENESIS OE NEUTROPENIA 

A ThEORETICAX. C02s’’SIDERATr0iSr* 

REGENA COOK BECK 
1103 IF. Franklin Street, Richmond, Virginia 

A decrease or absence of neutrophilic leukocjdes in the blood 
stream has been a subject of groTving importance during the past 
thirty-two years. However, until 1922, neutropenia had been 
recognized onl}'- as a part of certain well knomi clinical syndromes. 
Then it was recognized by Schultz as a rapidly fatal sjTnptom 
complex which included marked prostration, peripheral neutro- 
penia, and a severe grade of progressive oral sepsis. In the past 
eleven years, much additional information has been gained, but 
the etiology^ still remains a baffling problem. The rapidly increas- 
ing literature has brought out two important observations which 
have tended to eliminate the most widely accepted hypothesis of 
pathogenesis, that is, that the neutropenia is secondary to a septic 
or toxic process which causes an aplasia of the my’-eloid tissue of 
the bone marrow. The first observation shows that the neutro- 
penia may definitely'- precede the appearance of infection.”^. 2®. s. ^ 
The second observation demonstrates that myeloid aplasia does 
not always accompany neutropenia. It is now suggested that the 
condition of the myeloid tissue may not be the primary pathologic 
mechanism of this disease. 

In approaching the consideration of an hypothesis to attempt 
to explain the mechanism of neutropenia, it udll be necessary to 
consider briefly'- the pathology and phy'-siology of the myeloid 
tissue in reference to the neutropenic state, and to think of the 
my-eloid tissue as constituting an organ -with all the potentialities 
for hypertrophy'-, atrophy'-, and fimctional insufiiciency^ that ap- 
pertain to any other organ. 

* Read before the Twelfth Annual Convention of the American Society of 
Clinical Patliologists, IMilwaukee, Wisconsin, June 9 to 12, 1933. 
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The use of a simple diagram (fig. 1) will assist in making the 
discussion more intelligible. The myeloid tissue of the bone 
marrow is represented by a white cone shaped area. The line A, 
drawn across the cone, indicates the normal level at which the 
myeloid tissue functions, which will be represented as ++. 
The area to the right will represent the blood stream in which is a 
neutropenia. 



When one finds the neutrophilic cells greatly reduced in the 
blood stream, that is, when there is a peripheral neutropenia, the 
first question which comes to mind is; what is the pathology in 
the bone marrow where these cells are foimed? 

When these cases were first being reported and autopsies 
obtained, the assumption that myeloid aplasia was the pathology 
underlying this disease seemed to be substantiated, as that was 
the condition found.^^- “ This “aplasia concept” had 
developed partly on this basis of studies of bone marrow taken at 
autopsy, and partly on the basis of analogy to established findings 
in certain other conditions, such as in benzol poisoning, ei cetera. 
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Necropsies on all of those patients ha\dhg peripheral neutropenia 
disclosed myeloid aplasia, and until 1929, this question seemed to 
be settled, I will represent this myeloid aplasia by a minus sign 
at the bottom of the cone. 

In 1929, Buck® published the report of a patient who had pe- 
ripheral neutropenia while biopsy of the sternal marrow showed 
normal myeloid tissue. The necropsy diagnosis on the bone- 
marrow was “acute hematopoiesis.” This same case was 
included with a series reported by Dameshek and Ingall. ® Bald- 
ridge and Needles,® reported a case which had lasted over a 
period of about four years. They finally resorted to splenectomj’- 
as a possible cure. There was not the usual rise of leukocytes 
after the operation as in other cases, but there was the usual 
platelet response. The patient died thirty-five da3’^s after the 
operation. The bone-marrow at autopsy disclosed an over- 
growth of m3^elocytes and myeloblasts almost as marked as in 
m3'elogenous leukemia. This added to the records another case 
vdth peripheral neutropenia and a marked m3’’eloid hyperplasia. 
However, this result was considered unsatisfactory because a 
biops3’' of the bone-marrow was not obtained before splenectom3’‘, 
and it was felt that the splenectom3'' may have played some part 
in the m3'-eloid hyperplasia. The true status of these findings in 
fatal cases was substantiated later, however, when Fitz-Hugh 
and Krumbhaar^® reported three cases of neutropenia, one of 
which showed a marked myeloid h3rperplasia at necropsy. The 
other cases were said not to be aplastic. The fact was then 
established that marked myeloid hyperplasia could underlie 
peripheral neutropenia. This marked m3'’eloid h3q)erplasia is 
represented' in the diagi'am by the + -f- 4- -f signs. 

Rosenthal‘S reported data on a gi’oup of patients having benign 
neutropenia (patients who recovered) on two of whom biopsies 
of sternal maiTOW were made. In these patients he found normal 
or h3'perplastic m3’-eloid tissue. This finding added to our group 
cases of recover3'- from peripheral neutropenia with normal or 
moderatel3'- h3q3erplastic m3’'eloid tissue. This moderately h3’per- 
plastic m3’^eloid tissue is represented in the diagram by + + +. 

There are other cases reported in which the patients seem to 
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have normally a leukopenia and neutropenia, and some patients 
who have what is called a fifty-fifty differential count; for example 
45 per cent neutrophiles and 45 per cent lymphocytes. The 
myeloid tissue, in these patients, is evidently fimctioning at a 
lower level, although I do not have biopsies on bone-marrow to 
substantiate this. Roberts and Kracke^^ stated “These are the 
patients who are most hkely to develop a severe neutropenia.” 
I represent this type of myeloid tissue in the diagram by 4-. 

The fact is now established that with peripheral neutropenia 
there can be almost anj^ type of myeloid tissue from aplastic to 
markedly hyperplastic. To summarize: deaths have occurred 
with peripheral neutropenia and myeloid tissue of aplastic to 
markedly hyperplastic nature; recoveries have occurred with 
peripheral neutropenia and normal or hyperplastic m 5 ’^eloid 
tissue. The only condition not reported is recovery with a 
marked hypoplastic or aplastic marrow. 

What is it that keeps the myeloid tissue functioning at a normal 
level, keeping the production of neutrophilic cells at a constant 
pace with their continuous destruction? There are two factors 
wliich function in the reproduction, growth, and dehvery of the 
myeloid cells. The fii'st, a maturation factor, causes the original 
stem cells to multiplj’^ and grow to maturity. This may be 
compared to the hormone which causes the development and 
ripening of the graafian follicles. "When the original stem cells 
have grown to maturity and the myeloid tissue is formed, the 
stimulation for further growth is determined by functional 
demand. This demand in most organs and tissue is brought 
about by the wearing out of cells; as for example the wearing off 
of the surface epithelium which constantly stimulates the mal- 
pighian layer to activity. This demand, in the case of the 
m 3 '^eloid tissue, is furnished in the form of a chemotactic factor 
which causes the neutrophilic cells to be delivered to the blood 
stream. As the neutrophilic cells are called to the blood stream, 
the noimal stimulus is to replace them. Tliis noimal replace- 
ment continues as long as the maturation factor is present, even 
in long sustained leukocjdoses. 

Pj'Ogenic organisms exert a chemotactic effect on the mj'cloid 
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tissue. All are familiar with the marked sustained leukoc3dosis 
in many pyogenic infections. In these cases, the generation of 
new mj^elocjdes occurs simultaneously’- with the tucreased deliveiy 
of mature neutrophiles, and the bone-marrow represents a ^'shift 
to the left’^ in the cell phases and an extension of myeloid foci 
proportionate to the need as long as it exists. This concept of 
leukocydosis postulates the pyogenic organisms as introducing a 
chemotactic factor which calls out the cells thereby producing a 
need for greater production. However, the exact way in which 
this chemotactic effect is produced is not known. Bacon et al.,^ 
consider that this actmty of the marrow comes from altered body’- 
proteins. It hardly seems likely that these pyogenic organisms 
introduce this chemotactic factor, but that they introduce a 
substance which stimulates the body’- tissues to produce this factor 
in excess. Some patients having neutropenia have shown a 
normal neutrophilic response when an infection developed. 
It is suggested that the organisms stimulated the body’- tissues to 
produce the chemotactic factor. 

Some organisms exert this chemotactic effect, and at the same 
time introduce a myeloid or maturation depressant factor. 
Influenza and tyy)hoid bacilli are examples. The my^eloid tissue 
does not respond with a sustained leukocydosis in these infections, 
but instead there is a leukopenia. Doan et al.,“ injected large 
doses of inactivated typhoid bacilli into animals, and found it 
was possible to caU the neutrophilic cells from the marrow, 
producing an aplasia of the my'-eloid tissue without the correspond- 
ing activity’- to replace them. That inactivated ty’phoid bacilli 
may have this same depressing effect on the my’-eloid tissue in 
susceptible individuals, is indicated by two cases of fatal neutro- 
penia following ty’phoid vaccination. 5 - 21 

The chemotactic effect of nucleic acid and its degradation 
products (pentose nucleotide, guanine, adenine, et cetera), on 
the my’-eloid tissue has been demonstrated by many experi- 
ments.^ “■ It has been shown that the neutrophilic cells, when 

breaking down in the circulating blood, liberate these products. 
The theoiy is that these liberated products in turn stimulate the 
my^eloid tissue to produce more cells, 13. 1 7. 26 Beutropenia 
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from any cause, these products would be greatly diminished in the 
blood stream. Out of this expeiimental work has come a thera- 
peutic product, nucleotide K-96, made from the nucleic acid of 
yeast.^® Doan’s'® experimental work on normal rabbits with 
nucleotide K-96 would lead to the assumption that it supplies a 
maturation factor, as well as a chemotactic factor, since, after 
repeated large doses given to normal rabbits, there was a marked 
myeloid hyperplasia of the bone-marrow with myeloid deposits 
in the kidneys and spleen. This can be interpreted as a replace- 
ment reaction. When cells are called out from normal marrow, 
the normal reaction is to replace them. If they are called out in 
excess, the tendency is toward an over production. In proof of 
the above interpretation, are the experiments of Harkin'® who 
produced neutropenia in rabbits with benzol, and found that 
pentose neucleotide did not have this effect on the myeloid tissue. 

Unfortunately there is much less to be said concerning matura- 
tion factors. Our exact knowledge is confined to a maturation 
factor for erythrocytes. This is supphed in the liver extract and 
other tissue extracts used in the treatment of pernicious anemia. 
In pernicious anemia, the erythrocytes cease to multipty and 
develop properly, development ceasing at the megaloblastic stage, 
and the erythrocytes in the peripheral circulation are greatly 
reduced. Lh^er extract causes the function of normal reproduc- 
tion to return, which is evidenced by a reticulocyte rise promptly 
after its use, and the erythropoietic tissue gradually returns to 
normal. May not malignant neutropenia follow the same course? 
There are remissions in both pernicious anemia and neutropenia. 
Perhaps what appear to be fulminating cases of malignant neutro- 
penia with aplastic bone marrow have had manj'^ imdetected 
attacks and remissions. These observations point to the fact 
that there must also be such a growth stimulating substance 
for the cells of the myeloid tissue. Tliis substance is probably 
in a remote organ or tissue, as is the maturation factor for erythro- 
cytes. It is not in the spleen, as tliis function continues noimally 
after splenectomy. The liver seems a likel3’' place for the manu- 
facture of this factor, since this organ functions both as the 
erj^hropoietic and granulopoietic organ in early foetal life: The 
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liver extract now in use does not contain this factor. No doubt 
there is a specific maturation factor for each stem cell, and it may 
only require a different process of extraction than that now used. 

Based on the theories so far advanced, and the experimental 
work cited to support them, we may formulate a theory of 
pathogenesis. Briefl}’- the theory is one of pathological physiology. 

Returning to the diagram, we may draw a bracket to embrace 
the myeloid tissue from the normal level, to and including the 
hyperplastic. Cases of neutropenia with this pathology can be 
considered as being due to a decrease or absence of the chemo- 
tactic factor. When the chemotactic factor ceases to function, 
maturation vdll continue, but the cells will not come to the 
circulation. This produces a normal and perhaps a hyperplastic 
myeloid tissue. Another bracket may be drawn embracing the 
hypoplastic and aplastic marrow. Cases of neutropenia with this 
pathology can be considered as being due to a decrease or absence 
of the maturation factor. If the maturation factor ceases to 
function, the chemotactic factor will continue to call the cells out 
until an aplasia is produced. 

The absence of the chemotactic factor may be just as serious as 
the absence of a maturation factor, as both result in peripheral 
neutropenia, and peripheral neutropenia existing for any great 
length of time, leads to many serious complications and death. 

All of the fatal cases so far reported have shown aplastic mye- 
loid tissue, except the five reviewed in this paper. A chemotactic 
factor was not given to these patients, as nucleotide K-96 was not 
available at that time. Since the myeloid tissue was hyperplastic, 
they might have recovered with nucleotide therapy, if it could 
have been administered before infection was too far advanced. 

Patients who recover spontaneously may lack one or the other 
of these factors, the function resuming without an outside aid, 
thereby producing a remission. 

Biopsies of the bone marrow of RosenthaFs patients who later 
recovered, indicate that the pathology could have been due to a 
lack of the chemotactic factor, as the bone marrow was normal or 
hyperplastic. 

There is a cyclic case on record, case 3 of a series reported by 
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Doan.® A neutropenia of an alarming degree developed every 
twenty-one to twent 3 ’^-three days. This neutropenia was not 
influenced by nucleotide K-96, which would tend to indicate 
that a chemotactic factor was not needed. A report was not made 
of biopsy of bone-marrow. However, this lack of reaction to 
nucleotide K-96 would lead to the assumption that the myeloid 
tissue became markedly hypoplastic every twenty-one days. It 
would seem that in this patient, the production of the maturation 
factor functioned in C 3 ^eles, every twenty-one days ceasing to 
function for a few days, then resuming functioning. 

Jacicson et al.,^® treated a series of thirteen oases of neutropenia 
vdth nucleotide K-96. Five of the patients, with no essential 
clinical differences from those in the recovered cases, died in spite 
of active nucleotide therapy. Clinically the cases were the same, 
but e'sddently the underl 3 dng pathology was different. In a 
larger series, reported at a later date by the same authors,^® there 
is practically the same percentage of 'patients who did not respond 
to active nucleotide therapy. Does it not seem reasonable to 
suppose that the recovered cases had normal or hyperplastic 
m 3 ^eloid tissue, and lacked a chemotactic factor which was 
supplied by the nucleotide K-96, while the fatal cases had aplastic 
myeloid tissue and lacked a maturation factor which could not be 
suppilied? If the myeloid tissue is aplastic, a substance to call the 
cells to the periphery would be of httle value. I believe this 
same cause was operative in my failure, and the failure of others, 
to obtain a response of the neutrophils in cases of aplastic anemia 
and leukanemia treated nith neucleotide K-96. 

Taussig and Schnoebelin,®^ in a review of 328 cases (which 
included the so-called secondary ty^pes) found that 25 per cent 
recovered without special therap 3 ’' and mth miscellaneous forms 
of treatment; 37 per cent recovered with blood transfusion, and 47 
per cent with roentgen ray treatment. Nucleotide K-96 has 
raised the percentage of cures to seventy-four, as the 27 per cent 
of cases needing a chemotactic factor are now being adequately 
treated. The 26 per cent now’ dying in spite of all available 
treatments ma 3 ’- constitute the aplastic, or markedly hypoplastic 
group, needing a maturation factor. 
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It is, of course, not contended that anything approximating 
definite proof of a maturation and chemotactic factor in this 
disease has been adduced. It does seem reasonable to deduct 
from the infoimation at hand, that the pathology in the myeloid 
tissue does not constitute the primary pathologic mechanism of 
this disease. 

This material has been presented in this way to stimulate 
interest in attacking this problem from a different angle; that is, 
to search for an organ or tissue extract which will supply a 
maturation factor for neutrophils. There should be a further 
search for active principles along the lines of the chemical in- 
vestigations of Cohn et. al., ' and West and Howe, a new type of 
hematological research, in which the goal is to find the chemical 
substance operative at each stage in the normal processes of 
dhdsion, growth and maturation of neutrophiles. Such a 
therapeutic agent would aid the cases having h5TDoplastic and 
aplastic myeloid tissue, as well as prevent the occurrence of 
fulminating attacks in the chronic neutropenic patients. 
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THE DIFFERENTIATION AND STANDARDIZATION OF 
CERTAIN STREPTOCOCCUS TOXINS AND ANTI- 
TOXINS BY MEANS. OF THE SKIN TEST=^ 

WALTER E. KING and JOHN H. CONLIN 
Biological and Research Laboratories, Parke, Davis & Company, Detroit, Michigan 

Within the last few j'eai-s, both in experimental investigations 
and in practice, the skin test has assumed an important position 
in the diagnosis of various pathological processes and susceptibili- 
ties to many types of infection. Among the earliest uses may be 
mentioned the Von Pirquet (1907) and the Mantoux (1908) tests 
in tuberculosis, followed by the Schick Test (1913) for the diagnosis 
of susceptibility to diphtheria. Skin tests have been used experi- 
mentally by Birkhaug (1924) in connection with the description 
of the hemoljdic streptococcus of erysipelas; by Giordano (1929) 
for the diagnosis of undulant fever; by Ferry, Norton, and Steele, 
(1931) in experimental studies on meningococcus toxin; and by 
Thomas and Touart (1932) in conducting a clinical investigation 
as to the specificity and antigenic response of bacterial antigens. 
For many years skin tests have been subjected to practical chnical 
use in the diagnosis of various allergic conditions. These afford 
but a few illustrations of the scope of the intradermal test. 

In 1924, Doctors George F. and Gladys H. Dick announced the 
results of skin tests with filtrates of blood broth cultures of 
hemolytic streptococci. This led to the discovery of scarlet 
fever streptococcus toxin and to the development of the Dick 
test, now an accepted clinical procedure. For use in the Dick 
test, scarlet fever streptococcus toxin is standardized as to the 
number of skin test doses per cubic centimeter, then diluted so 
that 0.1 cc. contains exactly one skin test dose. This is injected 
intradermally and the reading is made at the end of twenty-four 

* Read before the Twelfth Annual Convention of the American Society of 
Clinical Pathologists, Milwaukee, Wisconsin, June 9 to 12, 1933. 
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hours. A positive reaction is observed if an area of erythema of 1 
cm. or more in diameter surrounds the point of injection. De- 
grees in susceptibility are determined by the size of the area of 
er3i;hema as well as by the intensity of the reaction. Through 
the use of a standardized scarlet fever streptococcus toxin, the 
official unit of scarlet fever streptococcus antitoxin may be 
determined. Thus, the unit is defined “in terms of the power to 
neutralize skin test doses of toxin." 

Bhkhaug^ reported that the appearance of positive reaction 
following the intradermal injection of erj^-sipelas streptococcus 
toxin is specific and indicates susceptibility to erysipelas. This 
view has not been shared by Williams,” Kirkbride and Wheeler,® 
and others, although Thompson and Thompson® in their elaborate 
re-\dew on streptococci state that there can be little doubt that 
the hemolytic streptococcus of erysipelas “is distinctly different" 
from that of scarlet fever. Dick and Dick^ reported the results 
of studies on specificity of soluble toxins produced by hemolytic 
streptococci, including the study of twenty-five strains each of 
hemolytic streptococci isolated from cases of scarlet fever and 
erysipelas. They called attention to errors in the results of skin 
tests which may emanate from the use of toxins of insufficient 
strength, from local tissue unmimity, and from sensitivity to 
serum protein. It was shown by the results of this work that 
“the soluble toxins produced by scarlet fever and by erj’-sipelas 
hemol3rtic streptococci are immunologicaUy specific and distinct." 
The results of practical clinical use of erysipelas streptococcus 
antitoxin tend to confirm this conclusion. 

It is generally conceded that hemolydic streptococci are fre- 
quently associated with puerperal septicemia. Lash and Kaplan’ 
followed the work of the Dicks on the hemolytic streptococcus of 
scarlet fever by publishing the results of their work on a blood 
broth filtrate of hemolytic streptococcus derived from puerperal 
septicemia. In subsequent reports, these investigators an- 
nounced that a true specific toxin was derived from strains of 
puerperal septicemia streptococci from which antitoxin was 
produced. The results of skin tests on the same patients vdth 
toxins from both scarlet fever and puerperal septicemia strepto- 
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cocci served to confirm their findings, Williams confirmed the 
findings of Burt-WhitOj® Joe,® and Stent,® that positive or negative 
Dick tests were unrelated to pregnancy or to liabilitj'- to puerperal 
sepsis. Thompson and Thompson^® in consideration of the out- 
standing literature conclude that the majoritj’' of severe cases of 
puerperal septicemia are caused by hemolytic streptococci, but 
that researches “on toxic filtrates of hemolytic streptococci, from 
puerperal cases, have so far yielded very httle confirmatory 
evidence in favor of specificity,” 

Andrewes and Christie^ found that the most refined methods of 
agglutination failed to differentiate between some strains of 
hemolj'tic streptococci found in scarlet fever, erysipelas, puerperal 
septicemia. They concluded that perhaps the important criterion 
in identifying these organisms depended upon the degree of 
intensity or potency of specific toxins which they were able to 
produce. Therefore, it is important that reliable data be accu- 
mulated bearing upon the specificity of the toxins from the 
scarlet fever and erysipelas hemolytic streptococci, and especially 
upon that derived from hemolytic streptococci found in puerperal 
septicemia. 


PRESENT ESrVTBSTTGATION 

During the last few years, an opportunity has been afforded the 
writers to study the results of skin tests involving the use of a 
relatively large number of samples of toxins and antitoxins derived 
from the scarlet fever and erysipelas hemolytic streptococci, and 
hemolytic streptococci isolated from severe cases of puerperal 
sepsis. 

Since 1928, 6959 human subjects, including those tested for 
susceptibility, have been employed, invohdng 27,713 individual 
intradermal injections, in determining the potencies of many 
different lots of the respective toxins and antitoxins. Records 
for the past four 3''ears include the following: scarlet fever 
streptococcus toxins and antitoxins, 2390 susceptible human 
subjects, invohdng 15,528 indhidual intradermal injections; 
erysipelas streptococcus toxins and antitoxins, 336 susceptible 
human subjects, invohing 1654 individual tests; puerperal septi- 
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cemia streptococcus toxins and antitoxins, 160 susceptible human 
subjects, invohdng 811 individual tests. The above total number 
of susceptible human subjects does not refer to individual but 
rather to test subjects. In many cases the same individuals were 
subjected to repeated tests. 

This experience ser\’'es as a background for the present investi- 
gation, the purpose of which is (1) to show the significance of 
cross reactions among human susceptibles to the toxins of scarlet 
fever, erysipelas, and puerperal septicemia hemolytic strepto- 
cocci, respectively; (2) to show the degree of specificity of the 
respective antitoxins toward the homologous toxins. 

TOXINS EMPLOYED, TECHNIQUE, AND NATURE OF TESTS 

Government standard scarlet fever streptococcus toxin has 
been used throughout this work. No officially recognized 
standardized toxin exists with respect to the erysipelas hemolytic 
streptococcus or to hemolytic streptococci obtained from puer- 
peral septicemia. As has been pointed out by the Dicks, much 
confusion has resulted in work previously reported because of the 
lack of standardization of toxins used in conducting skin tests. 
Thej’- found that the filtrate from erysipelas strains contains con- 
siderably weaker toxin than that from the scarlet fever' strepto- 
coccus. It is observed that the same condition obtains in toxins 
derived from the hemolytic streptococci found in puerperal 
septicemia. Relatively few strains are found which will produce 
toxin possessing a potency of more than 2500 skin test doses per 
cubic centimeter. No toxins should be employed containing less 
than 2500 skin test doses per cubic centimeter, because if the 
final dilution in the neutralization test is less than 1:250, non- 
specific protein reactions from the culture medium may be mis- 
taken for positive skin reactions. The government standard 
scarlet fever streptococcus toxin which has been used throughout 
contains 4500 skin test doses per cubic centimeter. The ery- 
sipelas streptococcus toxin used in the early part of this work was 
derived from three strains, one of which was received from Dr. 
Sanford, Mayo Clinic, and two of which were isolated from blood 
cultures at the Henry Ford and Herman Eiefer Hospitals, 
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TABLE 1 


Scarlet fever streptococcus antitoxin 90 lots 

Scarlet fever streptococcus antitoxin 884 horse serum samples 

Scarlet fever streptococcus toxin 81 lots 

Erysipelas streptococcus antitoxin 49 lots 

Erysipelas streptococcus antitoxin 82 horse serum samples 

Erysipelas streptococcus toxin 24 lots 

Puerperal septicemia streptococcus antitoxin 19 lots 

Puerperal septicemia streptococcus antitoxin 51 horse serum samples 

Puerperal septicemia streptococcus toxin 17 lots 


TABLE 2 


Eutsipelas Streptococcus Antitoxin (Serum Samples) 


STTB- 

JECT 

nEAi>- 

INQ 

TEST* 1 

TOXIN 1 ' 

8.T.D. 

SEnuiit 

BAMTLE 

3025 

1 

SEHtTM ! 
SAMPLE ' 

3027 

SERUM 

SAMPLE 

3035 , 

SERUM 

SAMPLE 

3101 

SERUM 

SAMPLE 

3159 

SERUM 

CONTROL 


hours 

i 








24 

25x30 Rt! 

12x13 R 

9x9R 

9x 9R 

12x11 R 

7x 7 R 

Neg. 


48 

25x30 PR 

12x12 R 

9x11 R 

12x12 R 

11x12 R 

11x11 R 

Neg. 

2 ( 

24 

Serum r( 

jaction 






^ 1 

48 

Serum r( 

2 action 






3 I 

24 

20x20 R 

10x11 R 

9x 8 R 

9x 9 R 

11x11 R 

7x 7R 

Neg. 


48 

20x20 PR 

11x11 R 

11x11 R 

11x15 R 

11x12 R 

1 

8x 9 R 

Neg. 

4 ( 

24 

25x20 R 

12x11 R 

11x11 R 

12x12 R 

11x12 R 

12x12 R 

Neg. 


48 

20x20 R 

12x11 R 

1 

11x11 R 

12x12 R 

i 11x12 R 

1 

8x 9 R 

Neg. 

5 ( 

24 

25x25 R 

12x12 R 

10x10 R 

9x 9 R 

11x12 R 

8x 9 R 

Neg. 

® \ 

48 1 

25x25 R 

12x11 R 

10x10 R 

13x13 R 

12x13 R 

11x12 R 

Neg. 

Values§ 

3 plus 

3 plus 

1 

2 plus 

3 plus 

3 plus 



* One-tenth cubic centimeter (1:300 dilution) or one skin test dose toxin, 
t Serum samples from individual horses under immunizing treatment mixed 
with one skin tost dose toxin. 


t R = red. PR = faint red. 

§ Determined on 48-hour readings as follows: 4 plus strong = complete neu- 
tralization at 100 units. 4 plus = neutralization (area of erythema less than 
1.0 cm. in all subjects). 3 plus = reaction from 1.0 cm. to 1.3 cm. 2 plus = reac- 
tion from 1.3 cm. to 1.5 cm. 1 plus = reaction from 1.5 cm. to 1.8 cm. N.G. = 
reaction above 1.8 cm. 

Detroit. This toxin has been found to contain 3000 skin test 
doses per cubic centimeter, the dilution of the toxin used as the 
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standard in the tests being 1:300. The original test toxin 
derived from the bouillon filtrates of streptococci from puerperal 
septicemia cases represented three strains obtained from blood 
cultures. The toxin resulting from the growth of these cultures 
has been found to contain 4000 skin test doses per cubic centi- 
meter, requiring for 0.1 cc. intradermal injection a dilution of 
1:400. A new test toxin has been prepared from the same 
strains gronm under different conditions, which produces more 
distinct reactions and probably contaios slightly more than 


TABLE 3 

PtffiRPERAL Septicemia Antitoxin (Sertoi Samples) 


TEST TOXIN- 
1 S.T.D. 


FERCM 
SAMPLE 3092 


SEBUM 
SAMPLE 3113 


SERUM 
SAMPLE 3114 


SERUM 

co>*trol 


hours 

24 

48 

24 

48 

24 

48 

24 

48 

24 

48 


20x23 R 
20x23 FR 

20x20 R 
20x22 R 

18x18 R 
18x18 R 


25x30 R 

18x20 R 


Neg. 

Neg. 


10x13 R 
12x13 R 


10x10 R 
11x12 R 


Serum reaction 
Serum reaction 


10x10 R 
lOx 9 R 


11x11 R 
12x12 R 


10x11 R 
10x10 R 


Unable to obtain reading 


13x14 R ! 11x11 R 


7x 7 R 


Unable to obtain reading 


7x 8 R 


13x14 R 


11x11 R 


Neg. 

Neg, 


Neg. 

Neg. 


Neg. 

Neg. 


Values. 


4 plus 


2 plus 


3 plus 


4000 glcin test doses per cubic centimeter. The above toxins 
have been used in the routine testing of the lots of materials listed 
in table 1. 

The technique employed has been that which is followed 
routinely in obser^dng the requirements of the National Institute 
of Health and of the Scarlet Fever Committee with respect to the 
standardization of scarlet fever streptococcus antitoxins and 
toxins. 

Protocols are submitted as illustrative of the nature of the 
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intradermal tests on various lots of serum samples of erysipelas, 
and puerperal septicemia streptococcus antitoxins in tables 2 
and 3. 

CHART 1 

Cross Reactions 


Out of 221 individuals tested for susceptibility to scarlet fever, puerperal sep- 
ticemia and erysipelas streptococcus toxins, 


137 (62 per cent) reacted to none 


84 (38 per cent) reacted 
to one or more 


The 84 reactors were distributed ns follows: 


4 (4.8 per cent) reacted to all 


41 (48.8 per cent) reacted to both 
puerperal septicemia and erysip- 
elas streptococcus toxins but not 
to scarlet fever streptococcus 
toxin. 


25 (29.7 per cent) reacted to ery- 
sipelas streptococcus toxin only. 




7 (8.3 per cent) reacted to scarlet 
fever streptococcus toxin only. 


7 (8.3 per cent) reacted to puer- 
peral septicemia streptococcus 
toxin only. 


EXPERIMENTAL DATA 

In order to determine the extent of cross reactions which might 
be observed among human subjects susceptible to one or more of 
the three toxins under consideration, a group of 221 subjects was 
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selected who were tested each with one skin test dose intra- 
dennally of the three toxins. One hundred and thirty-seven or 
sixty-two per cent reacted to none of the three toxins, while 
eighty-four, or 38 per cent, reacted to one or more. Of the 
total original 221 subjects, positive reactions were observed as 
follows: to scarlet fever, eleven, or 5 per cent; to er 3 rsipelas, 
seventy, or 31.6 per cent; to puerperal septicemia, fifty-three, or 
23.5 per cent. Of the eighty-four reactors, four (4.8 per cent) 
indi'vdduals reacted to all three toxins; seven (8.3 per cent) to 
scarlet fever streptococcus toxin only; twenty-five (29.7 per cent) 
to er 3 nsipelas streptococcus toxin only; seven (8.3 per cent) to 
puerperal septicemia streptococcus toxin onty; and forty-one 
(48.8 per cent) to both erj’-sipelas and puerperal septicemia 
streptococcus toxins. The results are shown in chart 1. 

In the above series of reactors were found a certain proportion 
of individuals who were susceptible to onlj'- one of three toxins in 
each case. Of eighty-four reactors to one or more of three types 
of hemolytic streptococcus toxms, the following observations 
were made : 

(1) Of the individuals positive to scarlet fever, 36.4 per cent 
were positive to erysipelas. 

(2) Of the individuals positive to scarlet fev^er, 36.4 per cent 
were positiv'e to puerperal septicemia. 

(Those positive to erysipelas were also positiv’-e to puerperal 
septicemia and represent identical subjects, only four individuals 
being inv'-olv’-ed.) 

(3) Of the individuals positive to erj^sipelas, 5.9 per cent were 
positive to scarlet fever. 

(4) Of the individuals positiv'e to erj’-sipelas, 64,3 per cent were 
positive to puerperal septicemia. 

(5) Of the individuals positive to puerperal septicemia, 7.7 
per cent were positive to scarlet fev’^er. 

(6) Of the individuals positive to puerperal septicemia, 86.5 
per cent were positive to erysipelas. 

No evidence is observed which shows any direct interrelation 
between the toxins of the three hemolytic streptococci. 

In order to studj^ further the possibility of cross neutralization 



TABLE 4 

Specificity of Pdebperal Septicemia Stbeptococcus Toxin Against Nectbae 
Mixtures of Puerperae Septicemia, Erysipelas, and Scarlet 
Fever Streptococcus Antitoxins 


SUBJECT 

J1EAI>- 

INC 

TEST TOXIN 1 
rUERPEHAL i 
SEPTICEMIA ! 
1;400 DILU- 
TION O.I CC. 

PUERPERAL 
SEPTICEMIA i 
TOXIN PLUS 
rUERPERAL 
SEPTICEillA i 
ANTXTOXIK 

PUERPERAL 
SEPnCEMIA 
TOXIN PLUS 
ERYSIPELAS 
ANTITOXIN ! 

PUERPERAL 
6EPXICE5UA 
TOXIN PLUS 
SCARLET 
FEVER 
ANTITOXIN 

SERUM 

CONTROL 

PROTEIN 

(broth 

AND 

BLOOD) 

CONTROL 


Aours 

i 






1 / 

24 

No reaction 





^ 1 

48 

No reacti 

on 





2 / 

24 

15x18 R 

Neg. 

15x15 R 

15x16 R 

Neg. 

Neg. 


48 

15x17 R 

Neg. 

15x15 R 

15x15 R 

Neg. 

Neg. 

3 ( 

24 • 

' 20x21 R 

7x 6 R 

20x20 R 

20x19 R 

Neg. 

Neg. 


48 

20x20 R 

10x11 R 

20x18 R 

19x19 R 

Neg. 

Neg. 

4 1 

24 

15x20 R 

Neg. 

12x13 R 

14x15 R 

Neg. 

Ncg. 


48 

18x23 R 

Neg. 

13x13 R 

14x13 R 

Neg. 

Neg. 

5 1 

24 

15x15 FR 

Neg. 

14x14 R 

14x14 R 

Neg. 

Neg, 


48 

15x15 FR 

Neg. 

16x15 R 

16x16 R 

Neg. 

Neg. 

6 ( 

24 

15x17 R 1 

Neg. 

Ncg. 

Neg. 

! Neg. 

Neg. 

® 1 

48 

ISxlSFR j 

Neg. 

Neg. 

Neg. 

i Neg. 

Neg. 


TABLE 5 


Specificity of Erysipelas Streptococcus Toxin Against Neutral Mixtures 
of Scarlet Fever, Erysipelas, and Puerperal Septicemia 
Streptococcus Antitoxins 


BtIBJECT 


“ { 

{ 

^ { 
^ ( 


BEAD- 

ING 

TEST TOXIN 
EnTBIPEL.\S 
1;300 DILU- 
TION 0.1 CC. 

ERTSIPELAS 
TOXIN PLUS 
ERYSIPELAS 
ANTITOXIN 

ERYSIPELAS 
TOXIN PLUS 
PUERPERAL 
SEPTICEMIA 
ANTITOXIN 

ERYSIPELAS 
TOXIN PLUS 
SCARLET 
FEVER 
ANTITOXIN 

SERUM 

CONTROL 

PROTEIN 
(nBOTII AND 
BLOOD) 
CONTROL 

Aours 

24 

17x20 R 

Neg. 

14x16 R 


Neg. 

Neg. 

48 

17x22 R 

Neg. 

14x17 R 


Neg. 

Neg. 

24 

20x23 R 

Serum n 

'action 



Neg. 

48 

20.X23 R 




Neg. 

24 

20.V20 R 

1 

Serum and protein 



Diffuse 

48 

20.X22 R 

Serum a 

ad protein 

reaction 

Diffuse 

Diffuse 

24 

22x25 R 

7x7 R 

20.X22 R 


Neg. 

Neg. 

48 

22x27 R 


22x25 R 

23x27 R 

Neg. 

Ncg. 

24 

24x20 R 

Serum r< 

laction 



Neg. 

48 

22x22 R 

Scrum reaction 


22.\-25 R 

Ncg. 


20S 
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and the possible inter-relationship between those reacting to the 
toxins of the scarlet fever, erj^sipelas, and puerperal septicemia 
streptococci, neutralization tests with the various antitoxic 
serums were conducted. Six human subjects, who had reacted 
positively to one skin test dose of puerperal septicemia strepto- 
coccus toxin, were tested with mixtures of the specific test toxin, 

TABLE 6 

Specificitt of Scahlet Fetor Streptococcus Toxtr Against Neutral 
Mixtures of Scarlet Fetor, Erysipelas, and Puerperal 
Septicemia Streptococcus Antitoxins 


6T3BJECT 

BrAi>- ; 
XNG 

1 

6TAJ%DAED 

SCARLET 

FEVER 

TOXIK 

1:4500 

DiLmox 

0.1 cc. 

STANDARD 

SCARLET 

FEVER 

TOXIN 

1:400 

DILETION 

PLC5 

SCARLET 

FEVER 

STANDARD 

ANTITOXIN 

SCARLET 
FEVER 
TOXIN PLUS 
EBTSrPELAS 
ANTITOXIN 

SCARLET 
FEVER 
TOXIN PLtrs 
PUERPERAL 
SEPTICEXaA ; 
ANTITOXIN 1 

SERUM 

CONTROL 

PROTEIN 

(broth 

ANT> 

blood) 

CONTROL 


hours \ 




1 



1 / 

24 j 

20x22 R 

Neg. j 

19x20 R 

20x20 R 

Neg. 

Neg 


48 

20x22 R 

Neg. 1 

1 

19x22 R 

22x22 R 

Neg. 

Neg. 

2 ( 

24 

ISx'lS R i 

1 

Serum ] 

1 

reaction, dif 

fuse 


Neg, 

^ 1 

48 

17x18 R 

Serum i 

reaction, dif 

fuse 


Neg. 

3 1 

24 

20x21 R 

Neg. 

20.X21 R 

20x23 R 

Neg. 

i Neg. 


48 

20x20 R 

Neg. 

19x21 R 

20x23 R 

Neg. 

; Neg. 

4 / 

24 

No react! 

on 





^ 1 

48 

No react! 

on 

1 

1 




- f 

24 

i 17x16 R 

Neg. 

: 14x16 R 

14x14 R 

Neg. 

Neg, 

^ i 

48 

17x16 FR 

Neg. 

15x17 R 

16x17 R 

Neg. 

Neg. 

R / 

24 

15x15 R 

Neg. 

15x15 R 

14x12 R 

Neg. 

Neg. 

" 1 

48 

17x15 R 

Neg. 

i 

17x17 R 

16x17 R 

Neg. 

Neg. 


puerperal septicemia streptococcus antitoxin, erysipelas strepto- 
coccus antitoxin, and scarlet fever streptococcus antitoxin, 
respectively. Similar tests were conducted on five individuals 
susceptible to the toxin of the erysipelas streptococcus, and also 
on six positive Dick reactors. The results are shown in tables 4, 
5 and 6. 
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Among six human subjects initially susceptible to the toxin of 
puerperal septicemia hemolytic streptococcus, one failed to react 
to the toxin. In the remaining five, complete neutralization of 
puerperal septicemia toxin bj'’ homologous antitoxin was observed 
in all but one, but no neutralization occurred with the antitoxins 
from scarlet fever and erysipelas streptococci. Likewise in the 
group of five previously foimd to react to erysipelas streptococ- 
cus toxin, two reactors showed satisfactory neutralization vdth 
homologous antitoxin, but failed to show neutralization to 
puerperal septicemia and scarlet fever streptococcus antitoxins, 
while none of four satisfactorily positive Dick reactors showed 
evidence of cross neutralization to erysipelas and puerperal 
septicemia antitoxins. It is recognized that at the present time 
scarlet fever streptococcus toxin is relatively stronger than either 
erysipelas or puerperal streptococcus toxins, which fact perhaps 
serves to explain the slight tendency toward cross neutralization in 
one instance in each series (erysipelas, and puerperal septicemia). 
The experimental evidence, however, definitely points toward 
specificity. 


SUMMARY 

The results of the above experimental work not only confirm the 
conclusions which were reached bj’’ the Diclcs that “the soluble 
toxins produced by scarlet fever and erysipelas streptococci are 
immunologically specific and distinct” but suggest furthermore 
that the toxin produced by certain hemolytic streptococci isolated 
from cases of puerperal septicemia is specific and distinct. 
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HISTOLOGY AFTER THORIUjM DIOXIDE (THORO- 
TRAST) IN HEPATOLIENOGRAPHY* 

CARLO J. TRIPOLI 

From the Department of Medicine, and the Division of Clinical Pathology 
of Louisiana Slate University Medical Center and the Stale Charily 
Hospital at New Orleans, Louisiana 

The advent of a method of roentgenographic visuahzation of 
the liver and spleen in the human has opened a vast new field of 
scientific investigation. The procedure is based upon a physi- 
ologic principle of the reticulo-endothelial cells; that is, the char- 
acteristic property of engulfing colloidal particles which maj’^ be 
introduced into the circulation. That the method represents a 
definite step foi’V’-ard in hepatolienograph3>- has been confirmed 
manj’- times. Yet, there has been considerable conjecture con- 
cerning many of the phases, as for example, the radioactivity of 
the metal; the hemoclastic activity of the colloidal suspensions; 
and the permanence of the thorium particles in the reticulo- 
endothelial cells with possible toxic effects produced after a long 
period of time. 

Since the last clinical paper^® published by myself and associates 
numerous results have been reported by various authors concern- 
ing different phases of the problem. We have continued our 
work, reporting *■ -*■ results from time to time. An attempt has 
been made to check these results with the work of other investi- 
gators; in each instance, sufficient experiments in a number of 
animals being performed in order to reduce to a minimum results 
which may be accidental. It is well known to those who do a 
great deal of work wdth animals that in isolated instances, many 
phenomena occur which are purelj’’ accidental or merely coinci- 
dental. Certainly, proper interpretation of results in the light of 
these facts is essential before any conclusions may be drawn. 

* Read before the Twelfth Annual Convention of the American Society of 
Clinical PatholoRists, Milwaukee, Wisconsin, June 9 to 12, 1933. 
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For a period of over two years, dogs, rabbits, guinea pigs, white 
mice and albino rats were injected wdth various dosages of thoro- 
trast. The number totalled well over one hundred animals, wdth 
controls in every experiment. Later patients in whom it was 
deemed essential that further information regarding the liver 
and spleen be obtained for correct diagnosis were injected for 
diagnostic purposes. In all instances clinical data were noted in 
conjunction with clinicopathologic and histopathologic studies 
which were made at every opportunity. 

It is the puipose of this paper to note these observations and 
attempt to correlate the findings with those of other investigators, 
in order to thoroughlj’- imderstand the principles of the method, 
its possibilities, limitations and probable contraindications. 

HISTORY 

In 1929, M. Oka,^® while studjdng the metabolism of thorium 
dioxide in rabbits, noted that upon its administration only a frac- 
tion of the injected thorium w'as eliminated. He took radio- 
graphs of various parts of the body (thorium dioxide being a heavy 
metal, is opaque to the roentgen ray) and found shadows conform- 
ing in position to the spleen. He reported his finding, but did not 
explain the mechanism by which these organs could be made 
■vdsible roentgenographically. 

Immediately following Oka's publication, P. Radt^® and Jaff4® 
began their w^ork showing the thorium particles were engulfed 
from the circulation by the reticulo-endothelial cells, thus render- 
ing the organs in which these particular cells happen to be present 
more opaque to the roentgen ray. The thorium dioxide used was 
marketed under the name of tordiol, which w*as toxic due to the 
low dispersion factor of the solution and flocculation properties 
when brought into contact with organic matter. Their work was 
repeated by Oka.^® Later Radt^®> succeeded in preparing the 
thorium dioxide in a so-called “stabilized state,” in which it wnuld 
not flocculate when brought into contact with body fluids and in 
increasing the degree of dispersion by relatively high concentra- 
tions of glucose solutions. This final substance is now marketed 
under the name of “thorotrast-Heyden.” 
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The solution used contains 25 per cent thorium dioidde by 
volume suspended in a stabilized colloidal state. The element, 
thorium, is opaque to the roentgen rays, being a hea%^’’ metal 
(atomic weight, 232.15). On administration into the blood 
stream, the reticulo-endothelial cells engulf the particles of 
thorium dioxide. Since these cells are present in relatively large 
numbers in the spleen and liver, there is a difference in shadows 
cast by these organs and the surrounding tissues that contain 
few, if any, reticulo-endothelial cells. ''f\Tiereas, before the 
introduction of this method, only faint rather indefinite outlines 
of the liver and spleen were obtainable by roentgenography, it is 
now possible not only to study the size and shape of these organs, 
but to determine more accurately whether any tumor, cyst or 
abscess is present in these organs or whether a certain tumor in 
the hepatic or splenic regions is within or outside the liver or 
splenic substances. 

The question of dosage is of paramount importance. Kadmka' 
found that not more than 0.8 cc. of thorotrast per kilogram of 
bodj' weight was required in the human to produce good contrast 
between the shadows cast by these organs and the surrounding 
soft tissue. Satisfactory radiographs of the liver and spleen have 
been obtained, using this dosage, in both our experimental 
animals and in the human. 

The work was then taken up in this country by Yater and 
Otell,“® Stewart, Einhorn and Ulick*’ and my coworkers."® 

The reticulo-endothelial cells form the component parts or 
units of a system designated bj"^ Aschoff' as the “reticulo-endo- 
thehal system.” The cells of this group are widely scattered 
throughout the body, being collected in relatively large numbers 
in the spleen, liver, medullary follicles and “cords” of lymph 
nodes. Considerable numbers are also found in the formative 
bone marrow, lung and in the adrenal and pituitary bodies. 
Maximow'^ refers to the indmdual cells as “histiocytes” and 
cites sufficient reasons to bear out his contention for this nomen- 
clature. These cells have the characteristic property of engulf- 
ing colloidal particles in fine granular form which may be present 
in the circulating body fluids. It is this definite functional 
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capacity -n’Mch distinguishes this tjT)e of cell from the connective 
tissue elements and from all forms of myeloid and lymphatic cells. 
In this connection, however, it is well to recall that practically 
any tjTie of cell ma3^ become phagocytic if suitably and suffi- 
cientty stimulated. Only those cells which have a native avidity 
for colloidal particles must be included in the reticulo-endothelial 
system. For instance, cells which become pigment-laden onljr 
after d^’-e particles are injected in large amounts and in great 
concentration are not necessarily of the so-called reticulo-endo- 
thelial tj^pe. 

The “endotheliar’ part of the term ‘Teticulo-endothelial 
S3’'stem” is derived from the fact that these cells form an inter- 
rupted layer lining manj' of the sinuses of several organs, namely, 
the liver and spleen. The question arises concerning the rela- 
tionship of the reticular fibrils with the “reticulo’^ part of the 
term. Comer,^ confirming the work of Mall,^^ j^^as demonstrated 
the presence of extremelj’’ fine intracellular fibrils. These cyto- 
plasmic projections branch out from the ceUs and form a fine 
reticular network in the intercellular spaces. As a result of this 
work, there exists another criterion, morpholo^’-, by which is 
distinguished the basic cells of the so-called ‘Teticulo-endothelial 
system.” 

Numerous investigators have studied the problem in its 
various phases and from their studies results have been obtained 
and conclusions drawn, which are in man}’- instances directly 
divergent, Radt^®* and Kadrnka®' after considerable 
experimentation in animals from a clinical and histopathologic 
standpoint obtained results from which they concluded that the 
method is most valuable as a clinical aid and quite harmless in 
the dosage used. Indeed, in certain of Kadrnka’s cases, a 
definite beneficial therapeutic effect was obtained, although 
sufficient clinical data had not been accumulated to draw any 
sweeping conclusions. Otell^^ after thoroughly reviewing the 
subject in both experimental animals and in the human, could not 
defhiitely demonstrate depression of the function of the cells 
comprising the reticulo-endothelial system. Yater and Otell^s 
conclude from a study of about eighty cases that, “It (Thorotrast) 
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is apparently harmless and contraindications are negligible. 
Reactions are few and are not serious.” Yater®” has used thoro- 
trast in one himdred human subjects with satisfaction. Lew- 
isohn^= foUo\\dng the utlization of thorotrast in four rabbits and 
six patients, concluded that, “the intravenous injection of Thoro- 
trast in quantities mentioned has no immediate ill-effect on the 
patient.” In this latter series the actual dosage was only noted in 
one case and the amount injected was 60 cc. (five doses of 12 cc. 
each). It is presumed that all patients received the same 
dosage. 

The effect following intravenous thorotrast upon the immune 
mechanism has been studied by Held®- ^ From the results 
obtained in his experiments with rabbits, he assumed that in the 
human, after the thorium dioxide particles have been completely 
stored by the reticulo-endothelial cells, no damage to this means of 
protection against infection need be feared. He also showed 
that only slight influence was exerted by thorotrast on the forma- 
tion of antibodies; explaining his results by the fact that only a 
small part of the tissue concerned in the formation of antibodies 
stores the thorotrast. 

However, other workers have reported results from which op- 
posite conclusions have been drawn. Stewart, Einhorn and 
Illick^® reported eight cases, including one in which a fatal hemor- 
rhage occurred from a carcinoma of the stomach following thoro- 
trast injections. They also found eAudence of radioactivity in 
splenic tissue removed at autopsy from a patient following 
thorotrast injection. YTien the splenic tissue was placed in a 
petri dish in contact with a photographic plate, evidence of 
activity on the plate was noted after one day. Harris and 
Friedrichs® working vdth white rats in which amounts of thorium 
dioxide varjdng from 0.2 cc. to 1 cc. was injected reported severe 
changes in the liver and spleen. Shih and Jung*‘ reported work 
with rabbits in which thorotrast was used in doses varjdng from 
1.0 cc. to 9.0 cc. per kilogram. They reported. 

All rabbits displaj'cd at autopsy extensive extravasations of blood in various 
internal organs. It is concluded that thorotrast, probably due to its content of 
thorium dioxide given intravenously in rabbits, tends to lower the thrombocj’tic 
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content of the blood and to produce acute purpura hemorrhagica; amounts of 
three to four times tlie standard dose are usually fatal. The fact that the 
standard doses were given in two, rather than in four fractions as given by 
Ivadrnka. may well account for the difference in our results and his. 

vShute and Davis-- have recently reviewed the literature in a 
most complete manner. By using dosages of approximately 6 cc. 
to 7 cc. per kilogram of body weight in dogs and rabbits, they 
were not successful in attempts at roentgenographic visualization 
of the placenta of these pregnant animals as reported b3’ previous 
investigators. Thej^ noted intense degeneration, particularh’- in 
the liver and spleen. One of their rabbits aborted and a spon- 
taneous rupture of the spleen with hemorrhage was found in this 
animal. 

Whitaker, Da^^e and iVIargatro\'d-' recenth- tabulated the 
advantages and disadvantages of the method and described the 
histologic and histopathologic pictures in the spleen, bone 
marrow, lung, kidney* and suprarenal gland of rabbits. The 
rabbits were given one or two doses of thorotrast. The dosage 
was roughh' proportionate to the maximum of that recommended 
for human beings. 


EXPERLMEXTAL .AIETHODS 

In the light of tliis maze of conflicting experimental and clinical 
results, sufiRcient experiments were performed in various animals 
using dosages of thorotrast var^'ing from that which produced 
satisfactorj' roentgenographic visuahzation of the liver and 
spleen (0.8 cc. per kilogram of body' weight), to ten times this 
dosage (8.0 cc. per kilogram of body* weight). The complete dose 
was di\'ided into three fractions, each being given twenty--four 
hours apart. Observations of the internal organs were made at 
varying times by means of laparotomies and postmortem exami- 
nations. Practically all tissues of the body were taken at autopsy 
and sections of the spleen and liver taken at operation. The time 
at which the sections were taken following thorotrast injection 
varied from twenty'-four hours to two years and two months. 

Eighty-six animals were used in this work, including five dogs, 
fifteen albino rats, eighteen guinea pigs, twenty^-one white mice 
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and twenty-seven rabbits. An additional number of animals 
were used as controls in each experiment. In addition, histologic 
studies were made at necropsy’- of the patients who were injected 
for diagnostic purposes. 

A. Animals receiving O.S cc. per kilogram of body weight divided into three doses, 
each dose given twenty-four hours apart 

1. Liver. At the end of twentj'-four Jiours a few tliorium particles were still 
found free in the capillaries and in the liver cells. However, the greater portion 



Fig. 1. Livr.K or Dog 

One month following O.S cc. thorotrast per kilogram body weight. Reticulo- 
endothelial cells filled with thorium dioxide particles. Liver cells do not show 
any remarkable changes. X 350 


had already been engulfed by the reticulo-endnthelial cells, which had become 
considerably larger in size. ,\t the end of one week no free thorium was found, 
but the rcticulo-endothclial cells had become swollen and the nuclei had begun 
to take a position near the periphery of the cell. Only an occasional thorium 
granule was pre.^^ent in the liver cells. One month after the injection of the 
thorium, no particles were seen in the liver cells, but a considerable amount was 
still pre.-^ent in the retieulo-endotlielial cells iiilTu~oly thronglir)iit the organ (fig-*. 
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1 and 2). A few of the latter cells were noted in which the nuclei had divided 
and migrated to the peripheiw of the cell. Slv months later practically the same 
picture was presented, e.vcept that here and there a few reticulo-endothelial cells 
not containing the thorium dioxide particles were found. At the end of two 
3 'ears and two months the thorium j^articles were still present in considerable 
amounts. The reticulo-endothelial cells containing the particles were no longer 
diffusely distributed throughout the organ, but had become aggi-egated in areas 
here and there. The thorium particles had apparently become considerably 
larger in size, entireh' filling the cells. The nuclei of the reticulo-endothelial 
cells had divided and migrated to the peripherj' of the cell. These cells had 
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Fig. 2. S.\me .\s Fig. 1. X 500 


become as large or slightly larger than the liver cells and had aggregated m the 
sinuses as to almost completel.v fill their lumens. So packed were the thorium 
particles in the cells that the c\-topIasm was no longer \'isible. Despite this 
accumulation of the thorium particles into some of the cells, other reticulo- 
endothelial cells showed no particles in them (fig. S). Apparently, the reticulo- 
endothelial cells were dividing, the j'ounger cells taking up the thorium particles 
which were liberated by the older cells which had succumbed. Those containing 
the thorium seemed to have a greater aAudity for more particles, possibly due to 
the selectivity of different reticulo-endothelial cells for different substances. 
When one substance is pre'^ent in a particular cell, it seems that as more of that 
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certain substance becomes available, the cell continues to engulf it. Xo evi- 
dence of lieinorrhage or fibrosis could be determined in any of the sections 
studied. 

2. Sjyiccn. As regards the free particles of thorium and the reticulo-endo- 
thelial cells, the spleen presented essentially the same picture as seen in the 
liver at the various time intervals. In addition, there also appeared a few large 
giant cells, not of the multinucleated foreign body type, in tissue sections of 



Fig. 3. Livnn or ILmuiit 

One day following S.O cc. thorotrast jier kilogram body weight. Thrombi of 
thorium particles in sinuses and extensive degeneration of liver tissue. X 350 

animals six months after injection. In the tissues removed at the end of two 
years, these cells were present in considerable numbers throughout the section. 
.\t no time did they manifest any phagocytic propensities (fig. 0). Xo evidence 
of hemorrhage or fibrosis or necrosis could be determined in any of the .sections 
.‘■tudied. 

3. As a rule, none of the other organs revealed any evidence of thorium 
particles except the lungs. The later .sections of lung .showed the presence of a 
greater number of thorium-filled reticulo-endothelial cells than those tissues 
examined in the earlier jieriods. This was probably due to the migration of 
these cells to the lung, this orcan being one of the routes of excretion. 
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B. Animals rcccning S.O cc. thorolra^l -per hilogram of body iceighi divided into 
three doses, each dose being given tivcnty-four hours apart 

1. Luxr. Histological studies one daj' after injection revealed numerous 
tiirombi present in the sinuses. On closer examination the reticulo-endothelial 
cells were literal!}’ loaded with the thorium granules and a great deal of thorium 
was found free in the sinuses and between the cells. A considerable number of 
thorium particles were found in the liver cells and occasionally a free thorium 
dioxide granule here and there in the bile ducts. There was an intense paren- 



Fir;, 4. Kid.vey of Guinea-Pig 

One week following S.O cc. thorotrast per kilogram body weight. Glomerular 
capsule swollen and cloudy spelling of tubules present. X 400 


chymatous degeneration of the liver cell.-, many of whicli showed the nuclei to be 
pyknotic. Only «light, if any. actual necro'')- of cell protoplasm was found 
ffig. 3). At the end of one week practically all of the thorium w'as seen within 
the reticulo-endothelial cells. There was a notable increase in the number of 
the^e cell.s. Coincidentally, many of the nuclei of fhe=e cells showed pyknosis 
and fragmentation. .4 few of the nuclei of theliver cells showed mitosis; probably 
evidence of regeneration of liver parenelnana. At the end of six months, much 
of the thorium had disappeared and the number of the reticulo-endothelial 
cells containing the thorium had become slightly lessened. However, the cells 
were markedly enlarged and formed thrombi in the venous sinuses. Some tho- 
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rium was found free, probably due to fragmentation of the reticulo-cndothelial 
cells which had succumbed. Tlie liver cells did not show any thorium particles 
present, but many of the nuclei had migrated to the periphery of the cell. No 
hemorrhage or fibrosis vas noted in this organ. 

2. Spleen. The changes seen here were similar to those observed in the 
liver at the various stages, there being innumerable thrombi of thorium particles 
both free and in the enormousl}' enlarged reticulo-endothelial cells. Here and 
there, minute hemorrhages with beginning necrosis resulting from capillary 



Fig. 5. Lung of White R.\t 

One month following S.O cc. thorotrast per kilogram body weight. Reticulo- 
endothelial cells contain main’ thorium dioxide particles. X 100 

thrombosis was noted. At the end of one week, a most interesting hi‘-tologicnl 
picture from the standpoint of distribution of the reticulo-endothelial cells was 
observed in the spleens of the various animals. The spleens of the guinea pigs 
and rabbits revealed the thorium particles in the cells at the center of the 
Malpighian bodies, whereas the same organ in the \\ hite rats and mice pre.'-entod 
the thorium particles in the cells at the jicriphery of the Malpighian body. At 
the end of one month and later, the onij' clianges in the picture was a diminution 
in the amount of thorium present in the organ, the histological changes lasting 
throughout the jieriod of ob>-ervation. 

3. Ki'incy.’i. Tho'-c animals sacrificed at the end of one day and one week 
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showed exudate with thickening of the glomerular capsule and thrombi of 
thorium in the capiilarj' tufts. Considerable granular degeneration of the 
pro.ximal convoluted tubules was found. However, at the end of one month 
and later, the.=e change.? were no longer found (fig. 4). 

4. Thorium particles were found in the reticulo-endothelial cells of bone 
marrow (fig. 6). adrenal glands and a considerable amount in the lung (fig. .5). 
A few of the reticulo-endothelial cells filled noth tliorium were found in the lumen 
of the alveoli of the lung. Xo further notable change.' in histological structure 



Fig. 0. Bone IMarrow of Dog 

One week following S.O cc. thorotrast per kilogram body weight. X’uraerou.‘= 
reticulo-endothelial cells are seen containing thorium dioxide granules. X 400 

other than the pre.'ence of thorium particles were seen in any of these tissues 
studied. 

5. Except in rare in-stances. no notable number of thorium particles were 
found in the sections e.xamined from the brain, heart muscle, pancreas, genital 
organs, lymph nodes, or tissues of the embryos of the pregnant animals. Those 
animals wherein the intracardiac administration of the thorium was practised, 
accidental injection of the mediastinal tissues resulted in thorium particles being 
present in the pericardial and pleural sacs and also in the draining l.vmph nodes. 
Only a few of the animals were killed by punctures of the pleural sacs following 
laparotomy, while under the influence of chloralose, during experiments con- 
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cerning splenic contraction.'* Tlie great majority were sacrificed by sudden 
dislocation of the skull from the vertebral column. All control animals were 
sacrificed bj' respective methods. 

CLINICAL AND HISTOLOGICAL RESULTS IN HUMAN CASES 

Approximate]}' tivent}'-five patients in whom it was deemed 
essential that further information regarding the liuer and spleen 



Fig. T. Livkk, JIuwv.v 

Forkv-cight liour.« after O.S cc. tliorotrast per kilogram body w eight. .Section 
at edge of meta‘-tatic carcinoma nodule. Carcinoma cells show no thorium 
diovido granules. X 400 


bo obtained before the proper therapy could be in.stituted were 
injected with thorotrast. Approximately O.S cc. of thorotrast 
per kilogram of body weight, divided into three doses, each given 
twenty-four hours apart, wa.s injected in all cases. Twenty-four 
to forty-eight houns after the last injection, a plain antero-pos- 
terior radiograph wa.s taken at a distance of 55 cm., using a 
potential of 90 K.V, and 50 milmps. for two seconds, with a 
Pottcr-Bucky diaphragm. 
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Clinically, little of note occurred at the time of injection which 
could be considered of a serious nature. Very slight rises of 
temperature or a sensation of tingling in various portions of the 
body were occasionally noted following the injections, but even 
these .soon disappeared. Possibly, had more patients been 
injected, other symptoms noted by other observers may have 
appeared. 



Fig. S. Liver of Dog 

Two year.< and two months following O.S' cc. thorotrast per kilogram body 
weight. Aggregation of reticuh-emhthelinl cells filled with thorium dio.xide 
particles nearh' occluding the sinuses. X 4.50 


The tissues of tho.se patients who came to necropsy" or operation 
subsequent to thorotrast injection revealed essentially the same 
histological pictures as described in the animal tis.sues, wherein the 
corresponding dosage was used. Four cases, in particular, pre- 
sented intere.sting findings. One was that of a patient with 
carcinoma of the body of the pancreas and extensive metastases 
to the liver. The nodules of carcinoma cells, as diagno.sed by the 
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areas of rarifaction in radiographs ante mortem, were free of any 
thorium dioxide particles. The surrounding liver substance 
showed the compressed reticulo-endothelial cells containing a 
considerable amount of thorium dioxide (fig. 7). 

A patient with multiple myeloma with extensive bony meta- 
stases, yet no liver involvement, was studied. The myeloma 
nodules did not show the presence of thorium dioxide in any of 
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Fig. 9. .Si’lecx ok Dog 

Two j'car.-! .and two months following O.S cc. of thorotr.ast jicr kilogram bodj' 
weight. Reticulo-cndotheliid cells filled with thorium dio.vide particles. Pres- 
ence of ciant cells containing no thorium dio.xide particles. X .500 


the cells. Radiographs of the liver and spleen, ante mortem, 
revealed the liver to be homogenously smooth, no areas of 
rarifaction being noted. 

A patient with multiple hydatid cysts of the liver, seen as well 
defined areas of rarifaction in the radiographs, was operated on 
and the c\’st contents and wall mechanically removed. No 
thorium particles could be demon.st rated in the clear cyst contents 
or the wall. This patient was markedly jaundiced at the time of 
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injection. However, after the C3’st was drained and pressure 
removed, his jaundice disappeared. The draining sinus of the 
operative site has not completed healed as 5'et (fig. 11). 

A fourth patient haAfing an amebic abscess of the liver was 
operated on and the abscess drained, subsequent to thorotrast 
injection. The contents of the abscess and scrapings of the wall 
were examined. A'egetative forms of Endamoeha histolytica 
were demonstrated, but no thorium particles were found (fig. 10). 



Fig. 10. R^diogiui’h of Lher and Si'i.een 
Ca«e of pernicious anaemia. ^Marked splenomegaly present 


In the tis.sues studied at different times the thorium particles 
varied in size. The granules appeared larger in the cells of the 
tissues taken later after injection; possibH due to aggregation of 
the particles in the cells. 

Identification of the thorium particles bj^ specific chemical 
stains has not been possible so far. The granules appear as 
shinj', opaque, minute particles, simulating dark-colored, finelj’" 
granular, bronze or the pigment of the malarial parasite in both 
unstained and stained preparations. At times, it is extremety 
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difficult to differentiate thorium dioxide particles from hemo- 
siderin and other products of hemoglobin metabolisn, which 
are especially present in the spleen. A very useful method is the 
Berlin blue, or ei'en bettei-, Tui'nbuH’s blue tissue staining 
technique. The thorium particles remain unstained, but the 
hemosiderin is stained a beautiful clear blue. In my attempts to 
visualize lymph nodes liy the subsutaneous injection of thorium 



Fig. 11. K\diogi{\i>h of Lni;ii \.m) Srua.-v 
Case of liyclaticl cyst of tlie liver oval area of rarefaction near lover right 
border clearly visible. 


dioxide the draining normal nodes can be discerned rather clearly. 
Howci’or, tho.=:e nodes in which the metastasizing malignant cells 
have completely occluded the draining sinuses, no thorium ])ar- 
ticles can enter, consequenth' the nodes do not increa.'JC their 
opacity to the roentgen ray.s. ^Microscopic e.vaniination of some 
of the nodes containing large malignant metastatic nodule.s, whieli 
weie not visualized even after one year, revealed finely granular 
pigment simulating thorium dioxide. However, staining by the 
above methods revealed the fact that the particles were not 
thorium dioxide, but hcmo‘'’iderin. 
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DISCUSSIOX 

Upon anah'sis of this work and that of other investigators, it is 
strikingly notable, except in certain instances, that the most 
marked histopathologic changes are noted in the tissues of those 
animals which were given dosages larger than 0.8 cc. per kilogram 
of body weight. In other instances, the entire dose was given in 
one or only two injections, instead of in three or four fractions. 

Our results as well as those of other investigators- • differ 
from those obtained by »Shih and Jung. In the report of these 
latter investigators the manner of .sacrificing the rabbits was not 
given nor was any note made concerning control rabbits killed by 
the same method. Possibly these notes may explain the differ- 
ence in results. In our work, we did not note an3' regular in- 
stances of marked hemorrhagic tendencies or extravasations of 
blood into the internal organs. Dosages up to 8.0 cc. per kilo- 
gram of bodj' weight divided into three doses, each given one day 
apart, were not accompanied b^v death in an}' instance, except 
when unsuccessful attempts at intracardiac (intraventricular) 
injection in the smaller animals resulted in extravasation of the 
solution into the heart muscle or mediastinum in one or two 
instances. 

Our work, using the different doses, agrees in general with the 
recent results obtained b}' "i^liitaker, DaA'ie and I\Iurgatro\'d. 
The instances of slight differences in results ma}' be explained b}' 
the slight difference in dosages in the various animals. 

Shute and Davis were not able to visualize the placenta of 
pregnant animals as reported b}'^ previous investigators. Cer- 
tainh' in our own sections, too few reticulo-endothelial cells are 
present in the placental tissues to fix sufficient thorium dioxide 
particles which will render the organ Ausible by the roentgen ray 
when doses of 0.8 cc. per kilogram of body weight are given. It 
appears from the work of these authors that doses up to ten times 
this amount are not sufficient to visualize the placenta roent- 
genographically. Coincidental!}', as seen in the tissues of om- 
experimental animals, intense degeneration of the liver and spleen 
parenchyma occurs when such large amounts of the substance is 
used. Hon'e'\''er, we did not note a single instance of rupture of 
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the spleen in any of our animals. Indeed, the mechanism of 
splenic rupture being caused by thorotrast injection would be 
difficult to explain in the light of present knowledge concerning 
the anatomy and physiology of the spleen. In the study of the 
spleen as a reservoir for red blood cells,* it was possible to watch 
the spleen under the fluoroscope in its dilated phase while the 
various animals were asleep under the influence of chloralose. 
One minute after the intravenous administration of adrenalin, 
contraction of the spleen could be seen veiy well; the degree of 
contraction being in accord with simultaneous hematocrit 
determinations. 

The phase of the problem dealing ivith the radioactivity of 
thorium dioxide has been of considerable interest. This sub- 
stance is the salt of the hea^y metal thorimn, which is classified 
among the radioactive metals. The Radium Institute of the 
Academy of Freiburg'* found that 100 cc. of umbrathor which 
has the same thoiium dioxide content as thorotrast contains 
a quantity- of radioactive substance, the gamma-ray equivalent of 
ivhich is that of the ganmia-rays of 1.24 X 10“' gr. of radium. 
Thus, since approximately only 50 to 60 cc. is used in the average 
patient, the entire liver and spleen, principal!}', are subjected to a 
total gamma-ray irradiation of 0.62 X 10“' gr. of radium. As 
small as this may appear, Stewart and his associates reported that 
in one case, the spleen after autopsy, when placed on a photo- 
graphic jilatc for one da}', contained enough radioactive substance 
to register an image on the plate, while control spleens were 
negative. Tliese results could not be confirmed by Yater and 
Otell-® and Baumann and Schilling,- or my own work. 

The results reported in this paper indicate that tliere is a 
distinct difference, lioth clinically and histopathologically, when 
difTcrent doses of thorotrast arc used and that also the amount of 
clinical and histological reactions differ in instances wherein the 
substance is given in one large single dose or divided into three or 
four fractions, eacli given twenty-four hours apart. 

Those animals whose tissues were examined two yeans aftei 
administration of thorotrast liave rci'calcd most interesting 
results. It is noted that the thorium dioxide granules are collected 
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almost entireh' in the reticiilo-endothclial cells which have ag- 
gregated in more or less focal areas, almost occluding the capillarj' 
sinuses. In the spleen, particularly, the presence of giant cells, 
not of the foreign bod.y t\’pe, diffusely ^stributed throughout 
the organ is of distinct histopathologic interest. The results 
thus far indicate that the pre.sence of the thorium dioxide par- 
ticles are more or less permanent and the histopathologic changes 
although slight, are nevertheless present. The findings in the 
light of other histological pictures which are described can hardly 
lead one to believe that the method is “absoluteh- hannless” 
and can be used indiscriminately in all cases. These results are 
not in accord with the work of Radt.*^ This author reported that 
he had been unable to detenmne any histopathologic changes in 
the tissues of his animals even after one or two years followmg 
administration of thorium dio.xide. 

ADVAXT.IGES AXD DIS.\D\ AXTAGES OF THE METHOD 

The ad^'antages of the method may be summarized as follows: 

(1) Distinct roentgenographic visualization of the liver and 
spleen is possible, using dosages of 0.8 cc. of thorotrast per kilo- 
gram of bodj' weight intravenously. This has been a definite 
aid in differential diagnosis of abdominal masses or tumors, that 
is whether intrahepatic, intrasplenic or extrahepatic or extra- 
splenic. 

(2) IMetastatic or primary nodules in the liver or spleen when 
sufficiently large, ma^' be discernible in the radiographs. 

(3) Definite evidence of e.xisting In'datid C 3 'sts, abscesses, 
cirrhosis and primary tumors in the fiver and spleen can often be 
gained which e%'idence is hardly obtainable bj' anj- other method. 

(4) Splenic motilitj', that is, contraction and dilatation as 
affected by various substances, can be studied in a more direct 
manner. 

The disad^-antages may be summaiized as follows: 

fl) A foreign substance is injected intravenously which is 
“fixed’" b}' the reticulo-endothelial cells. 

(2) Initial clinical reactions have been noted although these 
are neither consistent nor severe. 
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(3) Concomitant histopathologic changes, slight as they may 
appear, have definitely resulted in the reticulo-endothelial cells. 

(4) The tissue studies, after two 5 'ears, seem to indicate that 
the thorium particles remain more or less permanently in the 
reticulo-endothelial cells. 

(5) Even should the radioacth'ity of the thorium dioxide par- 
ticles be proved to be negligible, the mere presence of them as 
foreign bodies for so long a time, should not permit of the routine 
use of the method in cases other than the type noted. 
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A NOTE ON ACETONE INSOLUBLE LIPOIDS IN 
RELATION TO ANTIGEN FOR THE 

wasserjmann reaction 

JOHN A. KOIAIER aijd CAROLA E. RICHTER 

From the Research Institute of Cutaneous Medicine and the Department of 
Medicine of Temple University, Philadelphia, Pennsylvania 

the exact chemistiy of alcoholic extracts of beef heart or 
other tissue in relation to antigen for the complement fixation 
and precipitation reactions in syphilis is as yet unknorsm, it is 
generally agreed that those lipoids soluble in alcohol and ether but 
insoluble in acetone possess a high degree of antigenic sensitive- 
ness. These are believed to be mainlj’- tissue lecithins or di- 
aminomonophosphatids and are commonly referred to as ‘‘acetone 
insoluble lipoids.” Curiouslj'' however, such lipoids extracted 
from egg-yolk or other substances do not possess the same sen- 
sitiveness as those derived from tissues so that the latter continue 
to be employed in the preparation of antigens for both the 
Wassermann and various precipitation procedures used in the 
sermn diagnosis of syphilis. 

In view of the remarkably high antigenic sensitiveness of these 
tissue acetone-insoluble lipoids it has occurred to us worth while 
to inquu’e into the possibilities of increasing the sensitiveness of 
antigen for the Wassermann reaction by endeavoring to prepare 
extracts carrjdng more than the usual amounts while keeping the 
cholesterol content at approximately 0.2 per cent in order not to 
increase the danger of falsely positive and non specific reactions 
attending the use of larger amounts of this sensitizing agent.* 

I\Tien 25 grams of desiccated beef heart powder (Digestive 
Feiments Company) are extracted vdth 200 cc. of ether at room 
temperature for five daj^s followed by extraction vdth 200 cc. of 
ethyl alcohol at 37°C., for four daj^s, about 2.2 grams of acetone 


* Unpublished data. 
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insoluble lipoids are recovered by precipitation of tbe ether and 
alcoholic extracts with an excess of acetone. Wlien all of these 
along vitli 0.2 gram of cholesterol are dissolved in ether and 
added to a secondary alcoholic extract (100 cc.) of the tissue, the 
antigenic unit by the Kohner method of titration is approximate!}’' 
0.5 cc. of 1:2400. Wlien 4.4 grams or double the amount of 
lipoids are added to 100 cc. of the secondary alcoholic extract 
along with 0.2 gram of cholesterol, the antigenic unit is raised to 
about 0.5 cc. of 1:2800 to 1:3000 with no increase of anticom- 
plementary activity which is generall}’- about 0.5 cc. of 1:4 for 
both antigens. However not all of the acetone insoluble lipoids 
in the second extract go into complete solution nor can solution 
be obtained by immersing the antigen in a water-bath at 56° to 
75°C. as employed for aiding the solution of large amounts of 
cholesterol. But results have indicated that it is possible to 
increase the specific antigenic sensitiveness of extracts by increas- 
ing the amounts of acetone-insoluble lipoids. 

When 2.2 grams of Pfanstiehl’s ovo-lecithin was added to 100 
cc. of a secondary alcoholic extract along with 0.2 per cent 
cholesterol, the antigenic unit was only 0.5 cc. of 1:800 while 
double this amount (4.4 grams) to 100 cc. of extract along with 
the same amount of cholesterol gave an antigenic unit of 0.5 cc, 
of 1:1200. It is apparent therefore that ovo-lecithin is not as 
antigenic as tissue lipoids; furthermore these extracts were some- 
times slightly hemolytic in a dose of 0.5 cc. of 1 :4 but showed no 
increase of anticomplementary activity. 

In Noguchi’s later method of preparing acetone-insoluble 
lipoids, beef heart is first extracted vith acetone to remove 
hemolytic and anticomplementary substances and the dried 
residue then extracted with absolute ethyl alcohol to secure tlie 
alcohol soluble lipoids. In one experiment we extracted 30 
grams of desiccated beef heart (Digestive Ferments Company) 
with 100 cc. of acetone for five daj^s at room temperature. The 
acetone was discarded, the tissue dried and extracted with 100 cc. 
of absolute ethyl alcohol for five days at room temperature. A 
portion of this extract was sensitized with 0.2 per cent cholesterol 
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and was found to give an antigenic unit of 0.5 cc. of 1 : 6000 by the 
Kolmer method of titration. A second portion of 50 cc. was 
evaporated by fanning to 25 cc. to concentrate the lipoids and 
sensitized with 0.2 per cent cholesterol. This extract had a 
slight sediment of undissolved lipoids but gave an antigenic unit 
of 0.5 cc. of 1:8000 which appeared to be due to the higher con- 
centration of alcohol soluble lipoids since the amount of cho- 
lesterol was the same in both. Neither extract was hemolytic in 
dose of 0.5 cc. of 1 :4 and the anticomplementary unit of each was 
0-5 cc. of 1:4 so that an increase of antigenic sensitiveness was 
secured without an increase of non specific complement fixation. 

Somewhat similar results were obtained by extracting 25 grams 
of the desiccated beef heart with 100 cc. of absolute acetone free 
ethyl alcohol for five days at room temperature without the 
precedmg extraction with acetone. When a portion of this 
extract was sensitized with 0.2 per cent cholesterol, the antigenic 
unit was found to be 0.5 cc. of 1:6000. When 40 cc. was con- 
centrated to 20 cc. by fanning and sensitized with 0.2 per cent 
cholesterol there remained a slight residue of undissolved lipoids 
but the antigenic unit was increased to 0.5 cc. of 1 : 8000. Both 
extracts were entirely free of hemolytic and anticomplementary 
actiidty in amounts as high as 0.5 cc. of 1 :4. 

It would appear possible therefore to increase the sensitiveness 
of antigens for the Wassermann test by increasing the amounts of 
lipoids contained in alcoholic tissue extracts without increasing 
the amount of cholesterol beyond 0.2 per cent which is inad\’isable 
at least in those methods employing a primarj’’ incubation of 
fifteen hours or longer at'’6°C.* Furthermore we have observed 
that such antigens, as briefly described herein, may be used .in a 
dose of 20 antigenic units in the Kolmer modification of the 
Wassermann test with increased antigenic sensitiveness and with 
no falsely positive or non specific reactions with non syphilitic 
sera since such a dose is still from forty to eighty times less than 
the anticomplementary amounts and representing therefore an 
extremelj'^ wide and safe range. 


* Unpublished data. 
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CONCLUSIONS 

(1) It is possible to increase the specific antigenic sensitiveness 
of alcoholic extracts of beef heart by increasing the amounts of 
alcohol soluble but acetone insoluble lipoids. 

(2) Such extracts sensitized with no more than 0.2 per cent 
cholesterol possess a very high degree of antigenic sensitiveness 
with no increase of non specific or anticomplementar}'^ properties. 

(3) Antigens of this kind permit the use of larger amounts in 
conducting the Wassermann test TOth an increase of specific 
sensitiveness for syphih's antibody. 



EDITORIAL 

“Yatfs and Syphilis. Two Diseases or One?” 

Under the above caption, D. B. Blacklock, M.D., Professor of 
Parasitologj'', School of Tropical Medicine, University of Liver- 
pool, gives such a well-reasoned and con\’incing analysis of this 
vexed question that the Editor of Tropical Diseases Bulletin, 
in the November, 1933 issue in which his paper is published, is 
moved to remark in a foot-note as foUows; “Professor Blacklock 
questions the soundness of much of the cmTent beliefs about yaws 
and its relation to syphilis. His arguments will doubtless receive 
open-minded attention.” 

In a paper published by the undersigned in collaboration with 
Lieut. Comdr. Edwin Peterson (MC) U. S. Navy some five years 
ago, one of the conclusions arrived at was that medicine was 
aheady in possession of sufficient facts to settle this matter in 
favor of unit}’- (Professor Blacklock uses the term “unicity,” a 
word in use when gonorrhoea was also thought to be a part of 
s}q)hilis), if only we would apply a little logical reasoning to these 
known facts. Professor Blacklock has applied this logic -Ruth 
meticulous precision. 

In his estimable work, “Diagnostics and Treatment of Tropical 
Diseases,” Fifth Edition published by P. Blaldston’s Son & Co. 
in 1929, Admiral Stitt used the same technique as Professor 
Blacklock, that is, he took the table of points purporting to 
differentiate s}’phiiis and yaws and defeated “duality” in detail. 
In addition, Stitt published pictures from knowti yaws cases, 
shoudng aneurysms of the aorta and detailing findings in fram- 
boesia which completely stultified the differential tables. Trop- 
ical Diseases Bulletin in its re^dew of Stitt’s book at the time of 
the appearance of this Fifth Edition, after observdng that it 
would find its way on to the shelves of all American (sic!) 
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practitioners in the tropics, used the following words in describing 
his treatment of yaws: 

The author, influenced b 3 '- workers in Haiti, has elected to accept the endence 
in favour of the identitj' of j'aws and Bjiihilis, which in the present state of our 
knowledge seems unwise. He then describes j'aws shorn of some of its well 
known characteristics but clothed in rather unusual garb decked out with 
visceral lesions, hepatic gummata, aneurysms and cerebral haemorrhage. 
The tc.vt bears cadence of rather hasty corapUation and critical anaij'sis re- 
ve.als numbers of minor omissions and little inaccuracies and some looseness of 
e.vprcssion. After such a statement it is only fair to give examples of these 
blemishes which will no doubt disappear in subsequent editions. Secondari* 
}*3ws lesions on the trunk are said to be rare, which is not true. 

After this rather rollicking retdew, it will be a source of satis- 
faction to physicians everyyvhere that Stitt’s views are beginning 
to find justification even in quarters foimerly hostile to them. 

It is to be regretted that the Profession in Great Britain had to 
permit a logician to show them the fo% of their course in fighting 
over this question. It has already been pointed out* that 

Yaws then means a certain definition, fallacious withal, into wJiich must be 
crowded all those cases of sjqihilis which .appear to omit certain well-recognized 
sj'mptoms of the European disease. 

Prom the days in the seventeenth century when Thomas Syden- 
ham sized up this matter correctly down to the present time, 
every generation has seen one or more English physician whose 
research and reasoning were correct upon the venereal diseases. 
The names of Benjamin Bell, Berkeley Hill, and Jonathan 
Hutchinson, to mention only three, xvill forever be remembered 
when the venereal diseases are under discussion. The last named 
was not only one of the greatest syphilographers of all time but 
his brand of logic when trained upon the yaws-sy’-philis question 
left nothing to be desired. It should not have taken all this time 
for truth to prevail. The acceptance of truth is, however, a slow 
proccs.s oftent imes. The rancor engendered by the hero-worship- 
pers requires time to die down. Professor Blacklock quotes many 

• Bb*Tu:n, C. S.: DLignosis and treatment of Yaws. Intcrnat. Clinics, scr. 
40 , 2 : 1 - 14 . 1930 . 
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more or less important writers along the line of the yaws-syphilis 
investigations but has little to say about his own countrymen 
who have bom the brimt of it in defence of what they knew to be 
true. Nor aught but silence has he for the group of Ameiicans, 
principally U. S. Naval Medical Officers, who have, by research 
and writing, defended Hutchinson’s views for the past thirty 
years. 

The challenge issued in the Lancet of April 25, 1931 is still in 
order. Here it is: “Yaws is purei3’' an artefact over the disease 
syphilis. This statement is made with the hope that some 
dualist will produce evidence to the contrary.” There has 
been ample time for all such e\ddence to assert itself. 

— C. S. Butler. 
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Further Experience with the Friedjlin Hormone Test 

FOR Pregnancy 

The Committee on Research is pleased to make the following 
report concerning further experience by members of the American 
Society of Clinical Pathology with the Friedman hormone preg- 
nancy test. 

From the reports, there is evidentlj"^ a tendency’' for the rabbits 
to be observed after a forty-eight hour period instead of a twenty- 
four hour period as first proposed for the test. Some men 
inject the rabbits more than once and many rabbits are observed 
at operation and used again later. Table 1 is a comiulation of 
results reported during 1933 and there is combined with these 
reports those previously reported. This makes a grand total of 
5,759 cases in which there were 152 erroneous results or 2.63 per 
cent. There is a 1 per cent error in reporting positives and 4.6 
per cent error in reporting negatives; 0,3 per cent were reported 
as doubtful. This indicates that the test is accurate in 97 per 
cent of the trials. The test shows up well in chorioepitheliomas 
and h3’-datid moles where twenty-five out of twenty-six cases 
W'ere positive. The instance of positive tests in ectopic pregnancy 
is 77.6 per cent for the combined groups. About 1.5 per cent of 
the animals die before the test is completed. 

Table 2 indicates the tests wdiich have been run in an attempt to 
diagnose tumors of the testis. Ferguson, in a recent paper, has 
pointed out the inadvisability of using the rabbit in testing for this 
condition and demonstrated the necessity of a quantitative test. 
Nevertheless, it is interesting to note that in eight instances out 
of nineteen trials, the test w'as positive. 

lilan}’’ membem of the American Society of Clinical Pathologj’ 
have received a complimentary'^ copy' of '“Dehy'drated Culture 
lyiedia and Reagents” issued by the Difeo Laboratory' of Detroit, 
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oporntion. 

’ Cathotcriitcd specimens. 

® Twelve liours apart. 

’ Six hours apart. 

, * One case teratoma ovary, 1 case tuberculosis of genital tract. 
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IVIichigan. This is the fourth edition of this extremely useful 
manual and copies of it may be procured by addressing the 
Director of the Laboratory. 

Dr, J, H. Black is Chairman of a committee engaged in revising 
the Constitution and B 3 ^-laws of the Societ 3 ^ Any member of the 


TABLE 2 

FniEDAiAN Tests in Tomohs of the Testis 


TCSTS 

nON’E 

j 

i 

rOSlTTVE I 

NEGATIVE 

KEMATIXS 

CUNICAL 

rATnorociSTS 

KEPOimNG 

2 

1 

1 

Positive in ense of tumor removed 12 
days prcviouslj', negative in case of 
seminoma removed 2 years previously. 

Heise 

2 

2 


1 — teratomn testis; 1 — seminoma testis. 

Lohr 

7 

3 

4 

1 

1 

I 

3 positive in cases of cmbryonnl car- 
cinoma of testis — (microscopic diag- 
nosis), 4 negatives in suspected ma- 
lignancy testes. 

Simpson 

2 

2 

1 

1 

2 tests on same patient with teratoma 
testis. 

Young 

4 


4 

3 cases of seminoma, 1 case of teratoma 
testis. 

Foord 

1 


1 

2 months after operation for teratoma 
testis. 

Lewis 

1 

19 

8 

1 

1 

11 

2 days after operation for teratoma 
testis. 

1 

j 

Moore 


Societ 3 " who has an 3 ^ suggestions to make concerning the Con- 
stitution and B 3 "-laws is urged to get in immediate communica- 
tion with Dr. Black. 

The Thirteenth Annual Convention of the American Societ.y of 
Clinical Pathologists will be held in Cleveland on June S, 9, and 
10. The Headquarters is the Hotel Cleveland. The manager of 
the Hotel will send members of the Socict 3 '^ returnable postcards 
for reser\'ations. It is urged that these rcscmitions be made as 
promptly as possible. The Hotel has set aside 150 rooms for 
members of the Societ}’ which will be held until April 1. 
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The Program Committee has made up a very fine program for 
the Convention, a feature of which will be “Cancer Diagnosis.” 
It is hoped that a large attendance will be present, 

IMembers are urged to make early application for space for 
their scientific exhibits in order that the local committee may 
make proper arrangements. Members desning to read papers 
on the program should forward their titles to the Secretary not 
later than April first. 

Drs. Warren T, Vaughan and Walter Simpson have been ap- 
pointed to the Editorial Board of the Journal, They replace 
Drs. Keilty and Ljmch whose terms expire. 




THE PATHOLOGY OF PSITTACOSIS 
Discussion with Case Report* 

ALVIN G. FOORD 

From the Lahoralories of the Pasadena Hospital, Pasadena, California 

From April 1931 to April 1933 fifty-seven cases of proved psit- 
tacosis have occurred in California, forty-seven cases in other 
states of the union, and during the years 1929 to 1933 approxi- 
mately eight hundred cases with a mortality rate of 35 to 40 per 
cent occurred throughout the world (I^'Ieyer’). Furthermore 
recent studies, especially those of Aleyer and by Hasseltine^ ha\’'e 
shown that birds of the parrot family commonly harbor the virus 
of the disease and spread the condition to other birds and possibly 
to man, without showing any symptoms of the disease themselves. 
Consequently psittacosis must be considered as a possible menace 
in localities where parrakeets or parrots are raised or sold, and in 
the entire country, unless the present regulations against inter- 
state commerce in parrots, parrakeets and love birds are strictl}'- 
enforced. 

In spite of the large numbers of cases in recent years and in the 
epidemics of the past, beginmng with the description of the dis- 
ease by Ritter of a small group of cases in Uster, Switzerland in 
1879, very few post mortem reports have been made. However, 
even from the first description by Eberth^ of the pathologj’- in 
Ritter’s cases, it is obvious that there is a distinct post mortem 
picture, primarilj'- that of a unique pneumonic process in the 
lungs. Eberth described the lungs as showing a gray-red sero- 
croupous hepatization, part lobar and part lobular, in which the 
exudate was a loose meshwork of fibrin with a few cells. Cloudy 
swelling of the parenchymatous \dscera and a few petechiae on 

* Read before the Twelfth Annual Convention of the American Society of 
Clinical Pathologists, Alilwaukee, Wi$consin, June 9 to 12, 1933. 
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tte serous surfaces vere also found. Leiclitenstern’s-^ case, 
showed a lobar consolidation of both lower lobes and of the 
dependent portions of the upper lobes. Surfaces made b}^ section 
showed a soft, smooth, dull, homogeneous appearance, and micro- 
scopically a serocellular or cellulofibrinous exudate. In 1930, 
Siegmund^® restudied the sections from the case of Leichtenstern 
and found changes similar to those he describes in his ovm case 
of 1929. In the latter a peculiar soft, edematous pneumonia 
involved both lobes of the left lung and the right lower lobe. The 
pleura was smooth and the sectioned surface smooth and dark 
red in color. There was no bronchial or peribroncliial involve- 
ment. jMicroscopically the diseased lung showed all stages from 
a simple edema to complete filling of the alveoli with cells, almost 
entirely large mononuclears. Fibrin content was slight to moder- 
ate. The bronchi were particularly spared. In addition, a 
moderate acute splenic tumor (280 grams) and cloudj’- swelhng 
of the fiver and kidneys was seen. Microscopically there were 
large nmnbers of endothelial cells in the pulp of the spleen, and in 
the fiver the Kupffer cells were increased in number, loosened 
from the capillar^'- walls, and in some places foimed small nests 
of cells. There w'as a marked edema of the leptomeninges with 
increase of histiocytes in the subarachnoid space. The brain 
was edematous but otherwise not remarkable. An inflammatory 
hjTierplasia was seen in the l 3 Tnph nodes of the chest, but else- 
where they were not enlarged. 

Similar involvement of the lungs was reported bj’’ Wilson,^® 
Maclachlan et al.,® Turnbull,” Peterson et al.,® and Polaj'es and 
Tjederer.i® Wilson found the bronchioles to be practically spared 
in the process while hlachlachlan, Turnbull and Polaj'es and 
Lederer found an inflammatory process in their walls, character- 
ized b 3 ’^ infiltration wth large mononuclear cells, chiefl 3 L Micro- 
scopical^’’ all the above authors described the consolidation in 
the lung as being due to an exudate containing var 3 'ing amounts 
of fibrin and large mononuclear cells. Pol 3 unorphonuclear cells 
were absent or rare unless secondary infection was present. Of 
most striking interest were the changes in the alveolar walls in all 
the recent cases described and stre.sscd b 3 ' Maclachlan as being 
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the most distinctive feature of the disease. This consisted of a 
marked proliferation with enlargement of the cells lining the 
alveoli, causing the alveolar walls to appear thick. Tiunbull’s 
patient showed also hemorrhage in moderate degree into the 
alveoli and in the most advanced stage thrombosis of capillaries 
and even of the smaller arteries of the lung. Some alveolar capil- 
laries were thrombosed in Maclachlan^s and Polayes^ cases. 

Obemdorfer's® patient who died thirty days after onset, showed 
large portions of several lobes involved with a hepatization, but 
ob\dously a secondary bronchopneumonia was present. Harder 
and Gow’s® patient, likewise showed findings characteristic of a 
secondary infection. The same was true of RusselFs’^ patient, 
who in addition showed aspiration of stomach contents into the 
respiratorj’- apparatus. 

Rivers et al.^^ by insufflation of ■vdnjs-containing material into 
the bronchial tree of monkeys produced a bacteria-free lesion 
corresponding to the findings in human cases, especially char- 
acterized by proliferation of alveolar epithelium and proliferation 
or infiltration of alveolar walls with mononuclear cells, producing 
a decrease of the alveolar spaces by the thickened walls. The 
alveoli contained serum, fibrin, and larger mononuclear cells. 

The findings reported in organs other than the lungs are not 
striking. Cloudy swelling of the kidneys and liver, moderate soft 
sweUing of the spleen with proliferation of endothelial ceils in the 
pulp is the rule. Peterson et ah, however, found multiple areas 
of focal necrosis in the fiver, many showing pol3Tnorphonuclear 
leucocjdic infiltration in the centers and midzones of the lobules. 
The gastrointestinal tract and the lymphatic system appeared to 
be relativel3’' spared. Wax3'' degeneration and hemorrhage into 
the rectus abdominus muscle was described by TumbuU. Ring 
hemonhages in the bram and cord are mentioned by the same 
author, and as being present in the cord by Polayes and Lederer. 
Peterson et al. described large ring hemorrhages of various ages 
in the caudate nucleus and punctate hemorrhages in the corpus 
callosum, internal capsule and thalamus and floor of the fourth 
ventricle. Degeneration of myelin in the immediate neighbor- 
hood was present. 
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Although the disease appears to primarily attack the lung in 
human cases, the lungs are practically spared in birds and in wliite 
mice, the latter of which serves as the best test animal for labora- 
tory diagnosis. In birds the most important finding is a large 
swollen liver and spleen. In mice likendse both organs are en- 
larged and in addition multiple minute foci of necrosis in the liver 
are usually found. Only occasionally are necrosis found in bird's 
livers. Rickettsia-like intracellular organisms called by Lillie 
“Rickettsia psittaci” or “L.C.L. bodies” by Meyer after the three 
investigators, Lillie, Coles and Le\anthal, who described them 
about the same time, are best demonstrated in smears from the 
necrotic areas in the liver or the exudate from the peritoneum of 
inoculated mice. Smears and sections from human material less 
frequentl}’- show these “minute Gram negative intracellular coc- 
coid and bipolar bacillifoim bodies of about 1.2 to 0.3 micra diame- 
ter, found in reticulo-endothelial cells, mesothelial cells and large 
mononuclear cells of the parrot, and in large mononuclear cells in 
man” (Lillie®). 

Within the last year two human cases were examined at nec- 
ropsy’- by the author. These were the only two who died in a 
series of ten cases studied clinically by Dr. James B. Luckie, to 
whom I am indebted for the clinical history. One patient de- 
veloped an acute exacerbation of an old pyelocystitis and died 
primarily from this. In addition, there was bilateral secondary 
confluent broncho-pneumonia which complicated the lung picture 
so that only one small focus of the original psittacosis remained. 
The pathology of this was similar to that described in the case 
below, and further description will not be made. The other 
patient died of his psittacosis primarily. Material from the lung 
in both cases, and the liver and spleen in the case below produced 
ty^pical lesions in mice, the inoculation e.xperiments being made by 
Dr. Karl IVIeyer of the Hooper Foundation, San Francisco. 

CASE REPORT 

Mr. T. J. T., age 57, two weeks before the onset of his illness had purchased 
tv.'o dozen love birds and built an ariarj* in his yard in order to raise them for 
coniinercia! purposes. Six of the birds, after developing a diarrhea and a cough, 
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died shortly after their purchase. On February 10, 1932, the patient abruptly 
developed a fever, severe headache, and a slight cough. The next day the cough, 
vas more severe, but he could not raise any sputam, nor did he raise sputum at 
any time until the last three days of his iUness. His chest felt "as if it had a 
tight band around it.” His fever and cough persisted, the headache became 
more severe, and on the fifth night of his iUness he became delirious, got out of 



Chabt 1. Temper-^tube, Pxjese and Hespiratiok Curves of Case of 

Psittacosis 


bed and tried to find his way out of the house. His wife, who became Hi two 
days after her husband, finally restrained him and led him back to bed where 
both fell exhausted. He was not seen by a phj-sician until two days later, when 
he was examined by Dr. Luckie. At that time he was semi-delirious, his pulse 
100, temperature, rectal 106°, respirations 24. He appeared exhausted, his eyes 
blood-shot. There was slight redne^ of his throat. The lymphatic nodes in 
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his neck vere not enlarged. Examination of the chest showed nothing abnormal 
anteriorly. Posteriorly there was no dullness on percussion, but on auscultation 
the breath sounds were greatly diminished on the left base, extending upward to 
the angle of the scapula. Fine drj" rfiles were heard in this area. A few spots 
resembling rose spots were found on the abdomen. 

During the next few da3’s the patient became more delirious, the harrassing 
cough and fever persisted, d3’spnea developed, and rAles were found over the 
entire chest. Death occurred on Februar3'^ 25, fifteen da3"s after the onset of the 
illness. Chart 1 shows the temperature, pulse and respiration. It will be noted 
that onl3' in the last few da3's of the illness was there any marked increase of 
pulse and respiration, in spite of the high temperature. Necrops3' Avas per- 
formed two hours after death. 

NECROPSY REPORT SUMMARY 

The only external feature of note is a moderate posterior lividity 
and cyanosis of the nailbed and lips. The head, neck and spinal 
canal were not dissected because of restrictions. When viewed 
from below the organs of the neck show nothing of interest. 
The principal findings are in the chest. Each pleural cavity con- 
tains about 500 cc. of clear straw colored fluid, and the pleural 
surfaces are eveiywhere smooth and glistening. The left upper 
lobe is large and is extremelj-- heaA'y. The anterior rim of its 
lower half contains ah* and crepitates normall}’^, but the remaining 
dependent portion occupying over two-thh’ds of the lobe is uni- 
formly consolidated, moderately firm to the feel, but 3delds under 
pressure Avithout tearing. Surfaces made bj'^ section (fig. 1) 
show a uniformly smooth, almost glassy consolidated parenchjma, 
graj"^ in color with a faint shade of blue. A considerable amount 
of fluid Avith A-erj'- little blood exudes on pressure. There are no 
granular portions or areas of hemorrhage. The left loAver lobe is 
only about half the size of the upper, is moderately compressed by 
the fluid in the chest, and on section shoAA's no consolidation — 
although considerable blood and some fluid exudes from the boggy 
sectioned .surface. 

The right upper lobe, e.xcept for the anterior rim and loAver 
border, Avhich crepitate Avell, resembles the left upper. The mid 
lobe is unchanged, but the upper half of the right loAV’er lobe poste- 
rior is unifoimlj' consolidated, and surfaces made by section are 
airless, glas.S3’, AA-aterlogged, and gray to gray-pink in color. 
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The tracheobronchial tree shows a reddened mucosa and the 
larger branches especially contain a large amount of chunky gray 
exudate, chief!}'- fibrin, without mucus or pus. There is a shght 
soft swelhng of the tracheobronchial and hilar lymph nodes. 

The pericardial sac contains 100 cc. of clear straw colored fluid 
and the surfaces are smooth and glistening. The only noteworthy 
changes in the heart are a diffuse dilatation of all the chambers and 
a dull, opaque, flabby musculature. IModerate coronary sclerosis 
is present in the larger trunks. 



Fig. 1 . Left Upper Lobe of Lgxg. Sectioxed froji Apex to Base, Sho-vtixg 

UxiFORir COXSOLIBATIOX 


There is no fluid in the abdomen. The entire gastrointestinal 
tract shows a moderate c3^anosis of the mucosa. The liver weighs 
1900 gi’ams, its edges are rounded, it is firm, purple-chocolate in 
color, and on section exudes much blood. The lobular markings 
are plain and the parenchymia is tense and not easily crushed. 
The gallbladder, ducts, pancreas and adrenals show cyanosis only. 

The kidneys are moderatel)'^ swollen and weigh 325 grams. 
They show nothing of interest except a diffuse cyanosis. The 
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pelves, ureters and bladder likewise show moderate cyanosis of 
the mucosa. The prostate shows a moderate adenomatous hyper- 
trophy. The testicles and vesicles are free from change. 

The spleen is only slightly enlarged and weighs 230 grams. It 
is somewhat softer than nonnal, the capsule tense, cuts easily, 
drains considerable blood, and shows a red-gray, soft pulp from 
wliich chieflj' blood can be scraped. The Malpighian bodies are 
just visible. 

jModerate arteriosclerosis is present in the aorta and its major 
branches. The vena cava, iliac and femoral veins are free from 
thrombi, but fresh thrombi fill the plexus of veins on the left side 
of the prostate. 


HISTOLOGY 

Sections through the unifoimlj' consolidated portions of the 
mid part of the right and left upper lobes show practically shnilar 
changes. The ah’’eolar spaces are moderately decreased in size 
and all are filled with an exudate composed largely of serum with 
varjing amounts of fibrin, which foims a coarse or fine network 
throughout the entire lumina of the air spaces (fig. 2). Enmeshed 
in this fibrin are varying numbers of cells, for the most part only 
moderate nmnbers, although some alveoli are fairly packed with 
cells. In all the alveoli the predominating cell is a largemononu- 
clear cell with a.singleovoid or bean-shaped nucleus and abundant 
endoplasm (fig. 3). Many .show phagocytosis of nuclear material, 
some of red cells, and a few show dust particles. Thej' appear to 
be ti'pical macrophages. Onlj' rareh' is a polymorphonuclear 
leukocyte seen, although occasional Ijanphocyte and plasma cell 
is seen. Eiythrocjdcs are found in .small numbers onl}'- in a small 
proportion of the alveoli. Of striking interest is the thickening 
of the alveolar walls, which appear to be stiff. This is partlj^ due 
io a conge.stion in the capillaries, but also largely due to prolifera- 
tion of histiocyte.'J and to a swelling and prominence of the ah’eolar 
epithelium (fig. 4), which shows in many places desquimiation of 
cells into the lumina of the alveoli. The pleura is free from change 
except for .some slight proliferation of hi.stiocjdes in its dccpc.st 
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Figs. 2 to 5 

Fig. 2. Lung, IxcLroi-VG PLErii a.. SnowaxG PLErR.\ Free fro.m IxFL.A.Ani.A- 

TIOX. UXDERLYIXG AlA-EOLI FillED "WITH SeROFIBRIXOUS, CelL ( — ) 

Poor Exed.ate. (Low Po'va'er) 

Fig. 3. Lexg. SHO'mxG Fibrin .axdL.arge 31 oxoxtjclear Cells ix 
Alaxol-ar Excc.ate. Ala'eol.ar 'W.alls Thick. Prolifer.atiox 
of Al'v'eolar Epitheligm Present. (High Porer) 

Fig. 4. Lung, Sno'mxG Prolifer.atiox of Alveol.ar Epithelium .and 
Exud.ate IX Lumen. (High Pomer) 

Fig. 5. Lung. Shomtxg Sm.all Bronchiole avith ^Iiniilal Inflamm-atort 
Ina'olaeaent op Wall, Surrounded by Involaed Alaeoli. 

(Loaa' Pomer) 
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ItiyQT, adjoining the involved alveoli (fig. 2 ). There is no note- 
worthy hj'peremia or cellular infiltration or fibrin deposition. 
The bronchi in these portions show relatively little involvement 
(fig. 5 ). The epithelium is intact in most, and there is an exudate 
in the lumina composed Iargel3' of fibrin and mononuclear cells 
with a small number of pol5Hiorphonuclear leukocjdes. There 
is a slight infiltration of the epithelimn with the latter cells in some, 
and others show a slight infiltration of the subepithelial tissues 
with potymorphonuclear leukocjdes and large mononuclear cells, 
but some bronchioles are practicallj’- entireh' spared from inflam- 
matoiy changes. 

Sections taken through the most dependent portions along the 
lower rims of both the right upper and the right lower lobes show 
some alveoli which are practically free from exudate, but most of 
the alveoli contain an exudate which contains onl}’ a small 
amount of fibrin, forming a loose mesh work in which large mono- 
nuclear cells are present in moderate numbers, but in addition 
there are fully as manj" poljmiorphonuclear leukocjdes. Similar 
exudate is present in the small bronchi, but here again infiltration 
of the bronchial walls is not a prominent feature, and many .show 
intact epithelium. The left lower lobe shows the ah'eoli free 
from exudate. The alveolar walls are somewhat thickened due 
primaril}' to a lyyeremia in the capillaries. The alveolar epithe- 
limn is fairh' prominent in some of the alveoli, and histiocjdes 
are found in the walls in increased numbers, and occasionally 
about small blood vessels there are fairl}' munerous histioc3’^tes 
and 3'oung fibroblasts. In a few alveoli, there is evidence of 
recent organization of the exudate. The bronchi in this portion 
are not involved. A fairl}- recent thrombus is found in one of the 
medium sized puhnonaiy arterioles and in a few smaller arterioles. 

The spleen shows a distinct swelling of the pulj?, due parti}’’ 
to congestion and also parth' to an increase in the cells, which are 
chiefl}' endothelial cells. Man}’’ of these are seen in the sinu.«cs 
and definite endothelial proliferation is found in the walls of the 
sinuses. Phagoc\'tosis of rod cells is seen fairl}' commonh*. A 
moderate number of jjlasma cells. Ivm])hocyles, and a few pol}'- 
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morplionuclear leukoc3rtes are also found. There is marked en- 
croachment of the pulp on the Malpighian bodies. The arteriolar 
walls show a moderate hyaline thickening. 

The liver shows only a moderate prominence of the Kupffer 
cells, some of which are swollen and show evidence of phagocytosis 
of erythrocytes. There is a moderate albuminous degeneration 
of the cytoplasm of most of the hepatic cells, but very little nuclear 
changes are noted. 

The kidney shows no specific changes. There is a moderate 
granular degeneration of the tubular epithelium and a few small 
scars, apparently of vascular origin, just under the capsule, in 
which atrophied tubules and glomeruli are found. There is slight 
sclerosis of the large and medium sized vessels. The capillaries 
are all engorged with blood. 

The heart shows some fragmentation of the muscle fibers, and 
slight edema in the connective tissue stroma, but the fibers 
stain well. 

The adrenal glands show cloudy swelling and congestion and 
atrophic changes, consistent with the age of the patient. 

Smears of the fibrinous plugs found in the bronchi show a few 
Gram-positive diplococci, apparently staphylococci, most of 
which are phagocytized, and a few short chains and pairs of Gram- 
positive cocci. The cells are chiefly polymorphonuclear leuko- 
cytes with a moderate number of large mononuclear cells. Gi- 
emsa stain shows no bodies recognizable as Rickettsia psiitaci. 

Sections of the lungs, liver and spleen stained by Giemsa are 
also negative for these organisms. 

Gram-Weigert stains of the lung show rare diplococci in the 
exudate of some of the bronchi, but not in the parenchjma. 

Mice injected with material from the lung, liver, and spleen 
developed typical lesions of psittacosis. (Karl hleyer). 

Anatomical diagnosis 

Psittacosis, vdth pnemnomc consolidation of the greater portion 
of both upper and of right lower lobes; subacute splenic tumor; 
parenchymatous degeneration and dilatation of heart; generalized 
acute passive congestion; slight bilateral serous thoracic effusion; 
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slight benign adenomatous h3T)ertroph5'‘ of prostate; moderate 
atherosclerosis of aorta and its larger branches; thrombosis of 
periprostatic veins, 

SUMMARY AND CONCLUSIONS 

The principal finding in fatal human cases of psittacosis is a 
unique pneumonia, involving diffuselj’- the greater part of all of 
one or more lobes, producing a vet, consolidated parenchjuna 
which is smooth and non-granular on section. The pleura, 
bronchi, and bronchioles are relatively spared. Histologically 
the consolidation is found to be due to an exudate consisting of 
fluid and varying amounts of fibrin, in the meshes of which large 
nmnbers of large mononuclear cells are found. Proliferation of 
the alveolar epithelium and histiocjdes in the alveolar walls is a 
constant finding. 

h'loderate splenic tumor and congestion and cloudy swelling 
of the parenchymatous viscera is the rule. 

Edema and congestion of the brain and leptomeninges is con- 
stant, ring-shaped hemorrhages in the cord and brain have been 
found in some cases, but thorough neurologic study should be 
made on all cases, since dehrium and ps3’’chosis are clinically found 
in the majority of cases. 

Post mortem diagnosis .should be confinned by inoculating 
white mice with material from the lung, liver, and spleen. Ante 
mortem diagnosis is usually not possible before the patient re- 
covers or dies but can sometimes be made by inoculation of a 
series of white mice intraperitoneally with the patient’s blood, 
or better with the sputum. 

Since this paper was submitted for publication, a comprehensive report I)y 
Dr. R. D. Lillie has been publi.shed under the title: “The pathology of p.sittacosis 
in nnimnl-s and the distribution of Rickettsia psittaci in the tissues of man and 
animals.” It is published as National In.stituto of Health Bulletin Number lOL 
Most of the American cases arc discussed and Dr. Lillie has c.vamincd the sections 
of those cases. 
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A STUDY OF HYPERPYREXIA REACTION FOLLOWING 
INTRAVENOUS THERAPY* 

HORACE M. BANICS 

Director of Research, Mary Hanson Carey Foundation of Research, Methodist 
Hospital, Indianapolis, Indiana 

Hyperpjrrexia associated with chill and fever following the 
intravenous administration of fluids has been a disturbing factor 
in this method of treatment. Despite the work done by able 
investigators along this hne, the problem has not been solved. 
In this investigation it was found that the existence of these 
fever-chill reactions were much more prevalent in hospital sys- 
tems throughout the United States than the authorities of each 
hospital were prone to admit. Various methods have been 
devised by diflferent institutions to eliminate the occurrence of 
these manifestations with varying degrees of success. It was 
discovered that the prevalence of the reaction was looked upon 
as a factor which should be withheld from the report of the hos- 
pital and it was difficult to elicit exact infoimation as to the 
incidence of occurrence of this reaction in different institutions 
that were investigated. In some instances rather forceful meas- 
ures were exerted to suppress any information which might be 
gi^'en out concerning the occurrence of reactions. From various 
sources, however, it was learned that the hyperpyrexia reaction 
did exist rather prevalently throughout all sections of the United 
States, even though much work had been done to educate 
physicians to the desirability of eliminating this reaction. 

In reviewing the literature it isshown conclusively tlmtSeibert®-’^ 
and Seibert and I^Iendel® solved the problem rather definitely, 
but the acceptance of this work and the application of these 
results to practical therapeutic measures has been slow. In view 

* Rtotl before the Twelfth Annual Convention of the American Society of 
Clinical Pathologists, Milwaukee, WLsconsin, June 9 to 12, 1933. 
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of the definitely concise scientific conclusions based on accurate 
laboratorj^ studies, it is regretted that an attitude of obstinacy 
on the part of therapists to accept these facts still exists. The 
tenacity with which the average clinician adheres to his theoiy 
of the cause of intravenous reactions, leaves much to be desired 
in the hope of further education aU along these fines. Experi- 
mental procedures controlled perfectly, together with unques- 
tionably correct results appear to be rejected. Around the whole 
problem seems to be a fog of confusion. 

In the pioneer work, Fortune in 1911 reported ini’estigative 
work which was scarcely heeded. More recently studies were 
continued by Wechselmami,^® Tanner,® and Seibert and Mendel, 
but these results have apparently failed to comince the therapist. 
Few wish to acknowledge that the etiologic factor lies exclu- 
sivel 3 ’’ in the field of bacteriology, yet Mendel and Seibert in their 
manj’’ studies placed it without doubt in the realm of bacteriology. 

In 1930 Eademaker® gave a very elaborate report of the steps 
which are necessary to follow in order to eliminate any pjTOgenic 
reaction. In more elaborate detail the Committee of the Ameri- 
can Aledical Association Council on Pharmacy and Chemistry® 
returned a very detailed and extensive report on the etiology of 
intravenous reaction, and followed this with recommendations 
for avoiding the occurrence of the chiU and fever. In spite of 
these authentic recommendations they have not been generallj’- 
accepted. Other investigators have gone further in the proposal 
of different t 3 q}es of tests in order to detect the presence of the 
substance which wifi here be referred to as a ^‘pyrogenic sub- 
stance.^^ These tests have in the most part proved ineJfficient. 

The one which was probably the most generally accepted and 
the most efficient was the one proposed b 3 ^ Carter.^ This test 
seemed to carry unlimited promise, but upon extensive applica- 
tion in perplexing situations in which these reactions were occur- 
ring in showers, it was foimd to be totally inadequate. Upon 
study of the sensitivity of the test it was shown that even if the 
test as originally proposed was multiplied in sensitivity a hundred 
fold it would fail to indicate the presence of pyrogen in solutions 
which were heavily laden with this substance. The failure of 
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these teste to show the presence of the pyrogenic agent together 
with the failure of most individuals to follow the recommenda- 
tions of the Committee of the American hledical Association has 
resulted in most elaborate proposals of etiologic agents. Essay- 
ists have advanced every conceivable factor which enters into 
the process of manufactming intravenous solutions. There has 
been no definite indication as to which factor is most pertinent. 

Little^ has called attention to every factor except the biologic 
one. In his discussion he has produced no e^ddence which might 
identify any one of these enmnerated etiologic factors as the spe- 
cific one. The entire problem presents a rather discouraging 
situation in any attempt to suggest or produce a satisfactoiy' 
explanation that would be established by accepted scientific evi- 
dence. In view of the above mentioned situation this study was 
attempted to enhance and reinforce the data which had already 
been accumulated by previous workers. The study primarily 
was planned to substantiate or refute the numerous factors, which 
have been advanced as a causative, and to take into con- 
sideration and critically to analj'^ze any test that had been ad- 
vanced for the study of the detection of p 3 mogenic substance. 
The main problem divided itself into the following: 

(1) The range of pH of the intravenous solution administered. 

Are the extreme limits of pH responsible for the reactions? 

(2) The role the hj^jertonic and hypotonic salt solution play 
in the etiology of hypetpjwexia and rigor. 

(3) The manner in which particulate matter, such as lint, par- 
ticles of sulphur from rubber tubing, dust and d6bris, contribute 
to these reactions as the causative factor. 

(4) The role temperature of the solution administered plays 
in the production of intravenous reaction. 

(5) The specific determination of the etiologic agent if possible. 

(6) The properties of the specific pyrogenic factor. 

(7) The lvalue of proposed tests for the detection of the pyro- 
genic factor. 

METHOD OF PROCEDimE 

After aircful .'in-alypis of all teste the only one thought wortlo’ of consideration 
w.'is the one devised by Carter. After frequent trials of this test it was found to 
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be tetally inadequate and was soon, discarded because it failed to give indication 
of the presence of massive quantities of pjTOgenic substance in the solutions, 
even when the sensitivity of the test was increased a hundred times. The re- 
sults were likewise uniformly false and this necessitated a consideration of 
another test. 

In paralleling the work of Seibert and IMendel the normal rabbit was used 
and it was found in the injection of these animals that whenever the pyrogen 
was present in appreciable amounts, or even in minute quantities, the animal 
r^onded uniformly positively to the presence of this pyrogenic substance. 
The re^onse of the animal to the intravenous introduction of the pyrogem'c 
substance was prompt, usually within half an hoiu- and continued through a 
period of three to four hours. When the substance was present in excessive 
amount the continuation of the reaction lasted as long as four hours. The return 
to normal was quite abrupt and usually once the temperature had begun to 
break it returned to normal within a period of an hour or so. The rabbit was 
selected because of the fact that the temperature range of the rabbit is normally 
from 101.5° to 104°F, It was noted that temperature conditions under which 
the animals were kept would also have an effect upon the temperature of the 
rabbit. When unusually high temperatures prevailed the animal temperature 
was sHghtly above that of normal, probably 0.1 to 0.2 degree, and in exceptional 
instances 0.5 degree. This necessitated keepingthe external temperature condi- 
tions of the atmosphere constant in housing the rabbits. It was also noted that 
imnecessaril}^ rough manipulation or exciting influences in the processes of 
handling the animals stimulated a rise in the animal temperature above that 
of normal range in a great number of instances. This obviously necessitated 
manipulation which woxdd eliminate all such factors. With these conditions kept 
constant the results obtained from innoculation of the rabbit were sufliciently 
conclusive to indicate that the rabbit as an indicator was probablj'’ the most re- 
liable and most dependable test object that could be used as an index for the 
presence of the pjTOgenic factor in intravenous solutions. It was observed 
through this stud3’ that a few drops of water laden with the pvTOgenic factor 
diluted to half a liter by pyrogen free water was sufficient to cause elevations of 
temperature in the animal to I05°F. and in some instances to 106°F. This 
solution was equal to a dilution of 1 to 1500, and in this dilution a maximum re- 
sponse was readilj' obtained. The volume administered was kept a constant 
factor in all studies. The volume was determined by attempting to parallel the 
greatest volume given at intravenous therapj^ following surgical operation and 
other medical procedures in man. If an 3 i;hmg, the object was to exaggerate the 
conditions which might be produced in the human, in the attempt of therapy 
when the intravenous solution is given or administration seems indicated. 

The first series of animals was given a constant volume of 12 cc. which was 
estimated to be about one-twelfth of the total available blood of an adult rabbit. 
It was also estimated that this was approximate^^ in the same ratio of blood 
volume as the amount given the average human individual who received intra- 
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venous therapy following operative procedures. Any rise or elevation in tempera- 
ture above that of the upper limit of normal of the rabbit was indicated ns a 
definite positive response. That is to say a latitude of range between 101 .S'T 
and 104°F was interpreted as normal fluctuations in the rabbit temperature. 
The variations which were found to occur in the animal’s temperature between 
101 .5°F and 104°F were controlled with normal inoculated animals with known 
non-p 5 TOgenic solutions. The ranges thus interpreted were so shown that there 
could not be any positive observations made in regard to the value of the normal 
fluctuation. After several hundred animals were inoculated it was quite easy 
to determine the irrelevance of the normal ranges. 


TABLE 1 

Deghee of Gkowth of Pseudomonas scissa ano Psntdomonas urcac in V.miious 

Samples of Water 


SOURCE or WATER 

unanKB or cno>s tii 

River 

Heavy growl h 
Heavy grow th 
Hcavj" growth 
Moderate growth 
Heavy growth 

No growth 

No growth 

No growth 

Slight growth 

No growth 

Canivl 

Creek 

Cold water main 

Hot water main (softened) 

Well A (citv)....^ 

Well B (Riverside) 

Well C (J. L. J.).. 

Cistern (J. L. J.) 

Well D (M. E. H.) 



The next problem of attack was to point out or to identify 
from the entwe sj’^stem of intravenous therapy the agent which 
seemed to be constant throughout all procedures and the one to 
tvhich importance could be attached as the causative factor of 
reactions. One factor after another was eliminated as quite obvi- 
ously excluded from the many factors that might be responsible 
for the intravenous reaction, until at last the bacteriologic or 
biologic factor was the one which definitely indicated the source 
of the fever-chill. The method of investigation was much similar 
to that used bj-- Seibert and Mendel in the study of water bacteria. 
All sources of water supply from the city as well as private water 
supplies were studied from a bacteriologic point of view. In all 
instances which showed the presence of pyrogen by the rabbit 
test, these waters also showed the presence of growth of Pscii- 
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domonas sdssa and Pseudomonas ureae, b 3 '’ cultural metiiods. In 
those waters in which cultures gave no growth, none of the mem- 
bers of the chromobacteria group could be identified nor could 
they be isolated after many attempts. In all of the specimens of 
water in which a severe pyrogenic reaction was obtained in the 
animal, a hea'vy growth of the organisms could be identified, 
either one or both species being present. 

In table 1 the results of the bacteriologic study of various sam- 
ples of water is shown and it is rather conclusive that water often 
carries the organisms and that thej’’ are not removed by modern 
treatment of flocculation and precipitation. It can also be seen 
that the artificial softening process of water as represented by 
Zeelite process does not remove the organism, nor does it remove 
the products of bacterial growth. WeU water from the deep wells, 
deeper than 200 feet, is almost eonstantlj’’ free from any of these 
organisms. It is needless to state that other organisms are ob- 
tained from the cultures of water but the group of chromobacteria 
is entirel}’’ absent from deep well water. Cistern water shows 
irregularlj’- the presence of bacterial strains of this gi-oup. Water 
obtained from various parts of the United States, from the South 
and the extreme North as well as the extreme East shows the 
presence of chromobacteria- These samples were obtained as a 
result of investigations in regard to the probable source of pyro- 
genic reactions which might come from ampule solutions. In all 
instances the ampule solutions were entirely blameless and the 
water from the supply of the hospital alwaj'-s showed the presence 
of these organisms. 

The question was raised as to whether or not organisms of non- 
pathogenic variety would produce temperature reactions in the 
rabbit similar to the p 3 ’T 0 genic organisms. Likewise organisms 
with pathogenic classifications were suggested as possibilities of 
producing the pyrogenic response. A study of solutions contain- 
ing killed suspensions of non-pathogenic organisms and pathogenic 
organisms were given intravenously to animals. From the group 
of pathogenic organisms Staphylococcus awrews was selected; from 
the group of non-pathogenic organisms common to water, Bacillus 
suhiilis. For control a suspension of pyrogenic organisms was 



266' 


HOHACE M. BA>’E;S 


used in the same study. A volume of fluid (pjTogen free water) 
was used as diluent. A constant volume of 12 cc. of each sus- 
pension containing JBfty million organisms was the intravenous 
dose for each animal in this comparative study. The tempera- 
ture of the animals were recorded for four hours following the 
injection. It was found that the pjTogenic organisms precipi- 
tated an immediate rise in temperature, with a prompt return 
to normal temperature level after two hours dmation. In con- 
trast the pathogens and the non-pathogens used, produced a 
delayed temperature response which followed an incubation 
period of an hour to several hours in duration. The return of the 
temperature to normal was gradual and prolonged over a period 
of several hours. The animal receiving the pyrogen showed rela- 
tively slight intoxication and after two hours of dyspnea and 
drowsiness was quite active and alert. On the other hand the 
animals recemng the non-pathogenic and pathogenic organisms 
were remarkably prostrated and remained so six hours or longer 
after the pyrogen was active. The specific property of this 
chromobacterium seems to be that of fever production. 

The organisms isolated from the %'arious sources of water supply which pos- 
sessed the pjTogenic property were easily identified and grew best at room tem- 
perature or slightly below room temperature, 25®C. being the maximum tem- 
perature .nt which they grew luxuriently. These bacteria were chromogens and 
on dextrose agar grew luxuriently with the production of greenish or pale green- 
ish-yellow fluorcscnce; they were gram negative and actively motile. They 
were small, plump, rod shaped bodies, about 1 to 2 in length, and ends of the 
bacilli were slightlj' rounded. These organisms were about 0.75^ in width and 
in some instances almost simulated cocci. The growth was bazj' in outline, 
particularly of indiAudual colonies, rather serrated when examined under low 
magnification. Tlio broth culture showed a very turbid growth with a light 
pcUiclc formation .and this appeared at the end of about fort 3 '-cight hours. On 
potato good growth developed and was elevated with little tendencj' to spre.ad; 
a very pale pink color was suggested. In litmus milk the reaction was slightly 
alkaline, no coagulation or digestion being noted. In gelatine stab there was a 
good grovdli but no liquefaction. Nitrates showed a slight reduction at the 
end of fortj'-cight liours. Up to this point the two species of organisms could 
not be separated. At the end of ninetj'-six hours indol was formed bj' one 
si'ceics, and not bj' the other. 

When these two species v.cre studied in regard to their fermentation of .’jugarg, 
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the following results were obtained: Pseudomonas scissa produced no acid or 
gas after seventy-t^s'o hours in glucose, lactose, maltose, saccharose, raffinose, 
manite, inulin, and salicin. In le’vmlose it produced slight acid after twenty-four 
hours but no gas after seventy-two hours. Pseudomonas ureae produced no 
acid or gas in glucose, le\Tilose, lactose, maltose, raffinose, manite, and inulin^ 



Fig. 1. Eeactiox Folloivtn'g Injection of Water Containing 

Pseudomonas scissa 

but after seventy-two hours produced a verj’- slight acid with no gas in saccharose 
and salicin. They were classified by following Sergey’s Manual of Bacteriology. 

Both of these organisms, as well as being isolated from the raw 
water supply, quite frequently were isolated from intravenous 
solutions, a part of which had been given a patient and had pro- 
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duced an intravenous reaction. Studying these organisms to- 
gether nuth the ones which we derived from the raw water supplj--, 
the two species have been identified and frequentlj'^ the same 
species was obtained from different sources. Each of these 



»»«•. thri. 3hr!U ^*rs. 

Fia. 2. Reaction Following I.vjection of Wa7’j:ii Contain'ing 
Pseudomonas vreae 


organisms produced approximately the same respon.se in ra]>bits. 
(See figs. 1 and 2.) 

In comparLson to the other organisms which were isolated from 
the water, wliich were identified as not belonging to the chromo- 
bacteria, figure 3 .shows that the p5u-ogenic response is absolulelj' 
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specific to these Pseudomonas strains. In the pyrogenic organ- 
isms the temperature response is very prompt in the fii'st hour. 
There is verj’ little or no period of incubation and a rapid return 
to normal. In the injection of non-pathogens there is a period of 



Fig. 3. Reactioks Follovtxg Ixjectioxs of Ptrogexic Test Suspensioxs 


incubation of an hour or two hours before a temperature response 
in the animal occurs and then the febrile period runs considerably 
over an hour or several hours, gradually returning to normal. 
With the pyrogenic organism the temperature return to normal 
is very abrupt after a period of several hours. 
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In the light of these studies it seems justifiable to attribute to 
these strains of organisms the property of specific pyrogenic 
activity. 

The next procedure was to identifj'- the role of other factors in 
the production of intravenous reaction when the presence of the 
p;^TOgen had been quite definitely excluded. In the attempt to 
accomplish this object pjuogen free water which had given no 
temperature response in injection of the animal, was used. So- 
dium chloride was added to this water to make a noimal saline 
solution containing the specific organism. It was then determined 
whether or not the p 3 ’’rogen producing substance was a portion of 
the bacteria themseh'^es or -was a substance which was produced 
as a result of bacterial growth. It was difficult to believe that 
the gro'ivth of organisms occurred in the distilled water, practicall}" 
devoid of all nutrient materials, which are considered as necessary 
to bacterial growth. 

Using the same constant conditions of the pre%dous studies on 
rabbits the preparation of lulled, bacterial suspensions was diluted 
with pjTogen free water, so that a suspension of 250 million 
organisms per cubic centimeter was obtained. Two cubic centi- 
meters of tliis suspension were given intravenously. The bac- 
terial suspension gave prompt response and a high temperature 
reaction which lasted over a period of several hours, returning 
abruptly to normal. An occasional instance was noted in which 
the animals experienced a severe rigor associated with the tem- 
perature rise. Bacterial free filtrates of dextrose broth upon 
which the organisms were grown were used as material for injec- 
tion after filtering through Berkefeld filters. The filtrate was 
controlled as to groAvth of organisms. In all instances where the 
controls were negative at a period of forty-eight to ninetj'-six 
hours doses of these solutions were given. The uninoculatcd 
broth cultures were used as controls. Doses of over 5 cc. of the 
broth filtrate gave slight temperature reactions of about 0,5° 
above 104°F. The temperature developed from both types of 
substances v/as parallel, the temperature response from the bac- 
terial suspensions wa.s markedly more severe than that obtained 
by the bacterial filtrates. The substance within the bodies of 
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the bacteria themselves seems to carry more severe reactions 
than those substances which are produced extrabacterially. A 
more recent study has shown in the work on filtrates from the 
pyrogenic bacteria that the amount of pjTogenic substance gen- 
erated exobacterially is one twentieth as concentrated in the pro- 
duction of the temperature response as the endobacterial sub- 
stance. From the above studies it would seem that the pyrogen 
factor specific to these strains of organisms is an endotoxin rather 
than an exotoxin, and comes about as a result of the biological 
composition of the bacteria themselves rather than from the 
products which are liberated into the media in which they may 
be present as a result of bacterial growth. 

EFFECT OF HEAT WITH AND WITHOUT PRESSURE 

A rather interesting development occurred in the process of 
sterilization of these bacterial suspensions. Inactivation at 58 
and 60°C. for one hour were used on some suspensions while on 
others autoclaving was used, at 20 pounds pressure of steam. 

In vaccine work it is generally conceded that the autoclaved 
preparation is practically valueless and the inactivated prepara- 
tion of vaccines are considered the most efficacious. It may be 
seen by figure 4 that m the heated preparation at 58 to 60°C., the 
temperature response began in about one to one and one-half 
hours following the injection. In the autoclaved preparation the 
temperature response began promptly inside of hah an hour. 
The autoclaved product jdelded a temperature of 1.5 to 2 ^ higher 
than the heated product. The autoclaved product was also care- 
fully controlled in regard to the efficiency of the autoclaxing and 
no forms of bacteria could be morphologically identified after 
this autoclaving process. It is rather interesting to obser\^e in 
xdew of the fact that the process which yields the most severe 
temperature response is based on a process which is used almost 
universally in sterilization of intravenous solutions. This would 
seem to indicate that if the solution which is to be used for intra- 
venous work contains any pjrrogenic element, the sterilization 
which is now employed as routine in most hospitals will activate 
or enhance the possibilities of an intravenous reaction in these 
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solutions, which otherwise might be eliminated or be considered 
as latent. 

In \ieW' of the problem of storage of intravenous solutions in the 
hospital, the question arose as to whether or not a pjTogen free 



solution might become p3*rogen laden upon .storage. There also 
arose the question as to whether or not the pjTogcn laden solution 
increased in its degree of pjTogenic activit3’' upon .storage. Under 
the same conditions relating to the animal e.vpcriment.ation both 
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P3H’Ogeii free water and pyrogen free intravenous solutions were 
stored. At the same time definitely known pyrogen laden water 
was stored without any attempt at sterilization or any attempt at 
careful sealing. At irregular intervals throughout a period of ten 
months these solutions were injected into animals and observa- 
tions made as in the first experiment. The results obtained were 
rather interesting in that the temperature response on the first 
administration of the contaminated water was maximal and the 
subsequent injections of the same solution at irregular inter\’-als 
over a period of ten months gave the same responses. The re- 
sponse to a constant volmne showed the same maximal intensity 
of reaction, that is to say, the first injection of raw water was 
parallel to and almost exact in aU of its details to the reaction 
which was obtained on the last administration. The pyrogen 
free saline was stored, together with the water samples found to 
be pyrogen free. After this long period, on subsequent injections 
these solutions did not show any pyrogenic activity. The solu- 
tions of intravenous type were quite tightty sealed. The water 
specimens from different sources were not sealed with any more 
than the usual stoppering. 

This study indicates that non-pyrogen bearing water when 
sealed under average precautions does not become pyrogen laden 
upon storage. Likewise the same may be said of intravenous 
solutions which are hermetically sealed ; these will remain pyu-ogen 
free as long as a period of ten months. It would seem unjustifiable 
to place the blame for intravenous reactions upon either freshly 
or stored distilled water when these substances are kept under 
reasonably careful conditions. It was pointed out by Seibert and 
Mendel that these strains of organisms grow in distilled water. 
From such observations as have been obtained it would rather 
seem that they do not grow in distilled water but are intro- 
duced through a process of handling. Once present this substance 
remains in the water and is difficult to eliminate except through 
a very efficient distillation process. It may be that freshly dis- 
tilled water is a medium for growth of these pyrogen producing 
organisms, but from observations which have been obtained this 
statement is only true to a certain degree. One qualification 
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must be fulfilled in order that tbe grovrth may take place, that is^ 
that distilled water must be contaminated coming from the still 
or contaminated in or after collecting. 

The pjTogen free water if hermetically sealed remams so indefi- 
nitely, stored at an}’- temperature. In ^^ew of this fact, properly 
made intravenous solutions which are knovm to be pyrogen free 
will remain so, whether stored one day or one year. The still 
or the vessels contaminated by the pyrogen are easily freed of this 
agent by thoroughly washing in distilled water. 

SOLUBILITY OF PYBOGENIC SUBSTANCE 

The next problem in the process of study of this particular 
factor as applied to use in hospital routine, was in regard to 
freeing containers which might be contaminated. 

If the containers be contaminated what steps are necessary to 
free the containers of this substance? In other words, is the pyro- 
genic substance soluble in water, and will mere washing of the 
contaminated vessels with pyrogen free water eliminate the sub- 
stance? This is very clearly demonstrated in handling the glass- 
ware and also in handling the still. At periodic intervals the 
still, if not carefully watched or equipped with a spray trap, will 
bubble over and the pjTogen contaminated substance will be 
carried into the distilled product. It was found that flasks which 
contained the pjTOgen bearing substance Avere universally freed 
of the offending substance by frequent washing with pyrogen 
free water, say thi-ee or four times. It is of little consequence 
whether or not the pyrogenic laden water or solution has been 
evaporated upon the surface of the container as it is readily 
soluble after being dried. Should the still be contaminated by 
dismantling for repairs or other purposes a run of two hours prop- 
erly manipulated Ls sufficient for completely freeing the still of 
this contamination. In case of discontinuing the operation of 
the still, it is ahva3'S safest to run the still for at least one hour 
before auj’’ water is collected for intravenous use. It has been 
found by frequent examinations that this length of time almost 
const antlj' precludes the possibility of any contaminated Avater. 
If, howcA'cr, the water is collected immediately upon beginning 
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operation of the still it is almost certain, even if the most extreme 
care is used, to produce a pyrogen laden product. (See fig. 5.) 

A study was made to determine the effect of sterilizing water 
for varying lengths of time in order to learn if pyrogenic sub- 
stances could be eliminated by this process. It did not appear 
that ordinary sterilization as routinely practiced would remove 
the substance. If the finished intrax^enous solution produces a 
fever reaction after it has been sterilized for one-half hour at 20 
pounds steam pressure after being sealed before and remaining 



sealed after sterilization, there must be some factor that is resist- 
ant in the fever producing substance to ordinary sterilization 
ranges. In this study rabbits were used as in the preceding 
studies and the same volume of fluid was used. The animal which 
was used as a control was given p3Togen free water of the same 
volume at the same time. This pyTogen element which was arti- 
ficially introduced into the pyrogen free controlled water was 
obtained by using a bacterial suspension of Pseudomonas scicca 
or ureae in autoclaved preparation. The seeded solution was 
injected and produced very prompt rise in temperature in the 
normal rabbit. The response lasted over a period of time rang- 
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ing from two to five tours. When one autoclaves this mixture at 
20 pounds pressure for one-half hour the response is more prompt 
than one obtains in the original preparation without autocIa\ing. 
At the end of one hour the sterilization of the pyrogenic factor is not 



Fig, 0. DisTiLtiED Water Seeded with Pvrogenic Oroakisms axd 

AT A pH 6.4 

decreased. At the end of tv'o hours sterilization there is a slight 
decreasc in the pyrogenic response. At the end of the fourth hour 
the pyrogen begins to disappear and the febrile reaction is quite 
distinctly lessened but not until the sixth or the seventh hour 
docs the pyrogenic factor completely disapiiear and no tempera- 
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ture response Ls elicited. Figure 6 seems to convey a justifiable 
conclusion that ordinary sterilization has no effect in destroying 
the substance which produces the fever-chill reaction; but seems 
to enhance or stimulate this activity. 

In some institutions investigated it was found that the intra- 
venous solution prepared within the hospital itself showed it to 
be practically free from pyrogen in. all instances. In these insti- 
tutions it was found they used the same co mm on source of water 
supply as the majority of the other hospitals. The point of 
departure in their routine lay in the fact that they used a distillate 
from the circulating steam, carried at 60 pounds pressure through 
the mains. This was condensed into water and condensed steam 
conducted through a distillation process. In the course of circu- 
lation through the mains of the high pressure steam system a tem- 
perature of 140°C. was maintained throughout the entire system. 
The pyrogenic factor would be easily broken down at this tem- 
perature in a short period of time. It was rarely found that the 
condensate could be collected before half an hour to an hour’s 
circulation through the system. Thus it seems that from this 
practical application it is easy to demonstrate that the substance 
causing the fever-chill reaction is readily destroyed and completely 
broken down at a temperature of 140°C, in thirty minutes. 

HEAT RESISTAN'CE IN ALKALI MEDLl 

In ■sdew of the fact that many competent laboratory directors 
recommended the addition of alkali in sufficient quantity to dis- 
tilled water to produce a pH of 7.6 when glucose was added to 
the water, this study was made in order to show the effect of 
sterilization upon such a mixture. The tests were done with 
controlled pyrogen free triply distilled water to which was added 
sufficient alkali to produce a pH 7.6 when glucose was added. 
This solution was also carried higher in alkali content until the 
pH was 8.4; and after sterilization this reached 9.2. These alkali 
solutions in the ranges of pH 8.4 to 9,2 in controlled pjuogen free 
water were injected intravenously in the animal, and there was 
no elevation in temperature whatsoever. P3Togen free solution 
of pH 8.2 does not give an elevation of temperature. (See fig. 7). 
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Repeated injections of these solutions confirms the above state- 
ment. It was plainly seen that alkali alone added to the distilled 
water had no influence on the temperature zone. This same de- 
gree of allvali was added to the pjTogen innoculated water and it 
was found that the temperature curv'e of the animals showed as 
I)rompt, as maximal, and as rapid a response as the pyrogen laden 
distilled water to which no alkali had been added. Consequently 



the mere addition of alkali in the p3’-rogen laden water had no 
effect whatsoever. This condition produced artificially bj' the 
addition of alkali was added to the influence of sterilization. 

It was thought possibly- that the heat element might have some- 
thing te do with the destruction of the pj'rogenic factor after the 
alkali was added or at least caused the pjTogen to disappear more 
rapidh' when subjected to sterilization. In view of this hypothe- 
sis the following studj" was made. 
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The same constant conditions were produced as in the other 
studies and the same constant volume was introduced into the 
circulation of the rabbit with observations every hour for three 
to four hours. The response was much the same as in the pyrogen 
contaminated water, except that there was a slight delay in the 
reaction of the febrile response. The sterilization at 20 pounds 
showed that in order to have any effect upon the pyrogenic sub- 
stance four hours continuous sterilization must be employed but 
the 5th hour of sterilization guarantees complete safety. Thus, 
alkali itself does not change the character of the fever-chill reac- 
tion when added to pjnogen laden distilled water and likewise 
addition of alkali and sterilization for one hour does not influence 
the breaking down of this element. 

HEAT RESISTANCE IN EXCESSIVELY ACID ilEDIA 

A contrasting study was made in excessively acid media. In 
both of these studies it was not attempted to produce a pH in 
either range that would be intolerable to man if given intrave- 
nously, because outside of this range it would be practically 
impossible to adopt any such measures by the addition of acid or 
alkali to any solutions that would be able to be utilized in human 
therapy. 

The controlled mixture of pH 3.8, showed on its administration 
(fig. 8) when made up with pyrogen free w^ater no evidence of 
fever-chill response. When pyrogen was added the response was 
quite active, very prompt and considerably increased above the 
level demonstrated by neutral solutions. With the addition of 
pyrogen to the p}Togen free solution in a medium of pH 3.8 the 
fever response was quite prompt. This rise appeared within 
half an hour after the injection and continued so for three to four 
hours, then abrupt!}^ receded to noimal. When this mixture 
was submitted to 20 pounds pressure of steam for one half hour 
verj’’ little effect was shown upon the maximal response except 
the fever-chill reaction occurred much more promptly than in the 
unsterilized mixture. At the end of one hour however, the pyro- 
gen substance showed marked decrease after being subjected to 
sterilization. The response w^as very slight as compared to the 
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original mixture. At the end of two houi-s the pjTOgen was com- 
pletel}"- destroyed and no febrile response could be elicited from 
the solution. 


^5515 











Fig. 8. Effect of Acid o.v Pfuoge.n 
HEAT RESISTANCE IN NEUTRAL MEDIA 

Up to this point the determination of the resistance of the pj’ro- 
gen element to heat had been conducted in media which was 
either of the jiH of distilled water or of the e.xce.ssi^'ely acid range 
or excessively alkaline range. The pH of normal saline wliich is 
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usually available from tbe water of triple distillation results in a 
pH of 7. PjTogen free saline was treated with, a definite known 
quantity of bacterial suspension of these chromobacteria. This 
on being introduced into rabbits in the same volume as that which 
has been described in the previous studies showed a remarkably 
prompt response paralleled in a great measure by the same type 
of temperature reaction that one gets in the excessively acid or in 
excessively alkaline solution. There is one difference, however, 
and that is the reaction with the normal saline medium gives a 
more prolonged temperature response than vnth either the acid or 
the alkali. The resistance of the pj^rogenic substance in normal 
saline when exposed to heat, 20 pounds pressure, shows a sluggish- 
ness in breaking up. The fever-chiU reaction substance is much 
more active in the solution sterilized for one hour than it is un- 
sterilized, and there is no decrease m the maximum response after 
the substance has been treated for four hours consecutively at 20 
pounds pressure. After the fourth consecutive hour there is an 
appreciably decrease in the fever chiU reaction but it is not marked. 
There is a gradual decrease in the amount of reaction until the 
seventh hour is reached and then the fever-chiU reaction entirely 
disappears from the solution. 

HEAT EESISTAHCE IN DISTILLED WATER 

In a similar study the pjuogen-free distilled water was con- 
trolled and seeded with the culture of these pyrogenic organisms 
(fig. 6), and then subjected to sterilization of 20 pounds pressure 
of steam for each consecutive hour until the substance showed by 
animal innoculation no response in the fever-chill reaction. In 
this triply distilled water the reaction is much the same as that 
which is experienced in the other ranged of pH, regardless of the 
solute that is placed in the water. The duration of the tempera- 
ture reaction of the animal is approxunatelj’- the same as in the 
neutral solution. When subjected to 20 pounds steam pressure 
it requires seven hours for it to be completely destroyed. This is 
quite analogous to the result which is previously obtained in the 
study of the reaction of the normal saline. Up to four horns con- 
tinuous steam sterilization of 20 pounds the pyrogenic substance 
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is not affected, it is quite comparable to the noiinal saline. At 
this point there is a perceptible lessening of the intensity of the 
reaction and from this period of sterilization up to the end of the 
seventh hour there seems to be very slight change. 

Comparison of the graph of the resistance of the pyrogenic 
factor to steam sterilization shows that in excessively acid media 
the pjTOgenic factor is destroyed in a shorter period of steriliza- 
tion than any other range of pH. Neutral range shows the least 
effect on the destruction. The alkaline range shows a definite 
influence in increasing the rapidity of destruction but the time 
factor necessarj’' for the destruction of this agent is definite^ 
longer than that of the acid ranges. The theorj’- that the addi- 
tion of sufficient alkali to readjust the pH of distilled water to 
neutral after the addition of any pH influencing substances 
destroys the pyrogen must be considered as erroneous. In the 
light of these observations it seems justifiable to conclude that the 
accepted procedures of sterilization of intravenous solutions acti- 
vate the pjTogen and enliance the chances for reaction, if the 
water used for intravenous solutions is p 3 T 0 gen laden. Also fhc 
addition of either acid or alkali to pjTogen laden solution shows 
slight effect on its pjuogen content. The .substance is not dc- 
stroj'ed or rendered inert by the addition of acid or alkali which 
seems to increase the severity of reaction. The addition of acid 
or alkali to a limit tolerated intravenouslj’^ by living individuals 
does not cause more rapid dissolution of this factor when exposed 
to 120°C. for seven hours. This is much too long a sterilization 
period to be practical and higher temperatures must be used. 

In the work done here the results show that 145°C. for one-half 
hour completety destroys all pjuogenic substances of either the 
bacterial .suspension or bacterial filtrate. In corroboration of 
this work it has been shown that institutions which utilize con- 
densed .steam from their heating plants or the exhaust steam of 
these plants for distillation have few reactions. This procc.'^ 
deslroj's the pjTOgenic factor in the water before being brought 
to the still. Under this s 3 ’'stem descril)cd, the occurrence of 
intravenous reaction is inexcusable. 
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ROLE OF HYPERTOKTC AND HYPOTONIC SALT SOLUTIONS 

In further study of the pyrogenic substance the influence of 
hypertonic and hypotonic salt solutions vras investigated. The 
same factors were duplicated as in pre\dous experiments and the 
same quantity of solution injected. The hypotonic salt solution 
made from pyrogen free triplj’- distilled water, was of the strength 
of 0.4 per cent and the hypertonic salt solution, 1.2 per cent. 
The animals were injected as in the pre\dous studies and figure 9 
shows very slight response in temperature curves, the maximal 



Fig. 9. Effect of Hypertonic and Hypotonic Salt Solutions on Pyrogen 


Y’^ariation being a few tenths of a degree. The temperatme never 
reached the upper limit of normal in using either solution. The 
slight increases in temperature were well within the limits of 
physiologic variations of rabbit temperature. A slight response 
demonstrated by the administration of these solutions indicated 
that Kttle credence moj be placed in the claim that either hyper- 
tonic or hypotonic salt solutions are responsible for the fever- 
chill reaction following intraY'^enous therapy. 
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'e6le of tolhme of fluid injected and rate of injection 

Anotlier factor iviiich has often been given as the cause of intra- 
venous reactions is the volume of the solution which might bo 
administered, regardless of biologic or chemical content. This 
idea is based on the theorj’- that the volume of the fluid adminis- 
tered at one time might be so massive as to cause disturbance of 
the water equilibrium between the circulating fluids and the body 



tissues, causing a fever-chill reaction. So popular is this idea 
mnong individuals who resort to intravenous therapy that very 
intricate and elaborate machines have been dexased to administer 
to man large quantitie.s of fluid in small doses over a long period 
of time. These machines liave been .so dcvi.sed a.s to place a 
cannula in the vein.s pennanentlj' and to allow through accurate 
measurement a small amount of fluid to be introduced into the 
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circulation at regular intervals, thereby eliminating all possibili- 
ties of intravenous reaction, the volume itself being the main fac- 
tor that is considered in the administration of the fluid. No other 
factor has been taken into consideration in this particular phase 
of therapy by intravenous route other than the volume. The 
content of the fluid has not been critically analyzed as to the 
possibility of what might be causing a reaction. 

In the experiments to test this hypothesis the volume of the 
fluid alone was considered. Varjdng amounts from a few cubic 
centimeters to 24 cc. of both pyrogen laden and pyrogen free 
solutions were introduced. In all the pjTogen laden solutions 
the temperature response was quite prompt, and the character- 
istic picture of duration was obtained in all the studies. In the 
pyrogen free solution regardless of volume, the temperature 
response was not of abnormal variation, but well in normal limits 
and infrequently varied not more than one half degree (fig. 10). 
This variation in temperature is probably ascribed to ph 3 ’-sio- 
logical changes normally present in the indhddual animal under 
experimentation. Any volume of pyrogen free fluid itself vdll 
not cause a reaction but should the pjTogenic substance be pres- 
ent in the solution, whether the volume be small or large, the 
response will be imquestionably and unfailingly a fever-chiU reac- 
tion- During this study the rate of injection likewise was investi- 
gated and in all of the 937 animals, the rate of injection was varied 
at different intervals. In the last several hundred of the series 
the time of administration was limited to short time, the entire 
volume being introduced in the animal in the time that is required 
to rapidl}’- empty the sjuinge through a 26 gauge needle. In all 
of these studies it was found that the rate of administration bore 
little influence to the temperature response of the animal. 

IMPORTANCE OF TEMPERATURE OF SOLUTION 

In the course of this study attention was called to the r61e 
that the temperature of the solution administered might play on 
the temperature of the individual receiving the solution intra- 
venousl 3 ^ In experimental procedure in animals this was repro- 
duced in the most radical extremes that could be encompassed in 
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the range of solutions administered to the human. Controlled 
pyrogen free solution was used and was administered to the animal 
in volumes of 12 cc. The temperature of the solution was then 
varied from 6S°F. to 113°F. Figure 11 shows the influence of the 
range of temperature of solution. 

One animal was selected in which the temperature was at the 
upper limit of nonnal. In this instance the temperature of the 
solution given was the same as the body temperature of the rabbit, 
that is to say, a temperature of 104:°F. In this instance the tem- 
perature was elevated 0.2® above the nonnal range of the animal. 
The other solutions administered varied in temperature from 



Fjo, 11 . ErfECT os Reactions ok Varvi.vo the TEMPEnATTOE of Soeutio.vs 

GS°F. te 113°F. The total range of fluctuation was about one 
degree. Never was the upper limit of normal of the rabbit’s 
temperature reached at any time during the period of observa- 
tion. This particular e.xperiment was carried on under conditions 
in the mid-smmner in which the animals were not kept in an 
o.x'cessivciy cool atmosphere. The same care was taken to pro- 
%’ide the atmospheric conditions that would be usually associal-ed 
with intravenous administration of solutions to the man. In 
order to deliver the fluid at the temperature which was indicated 
on the thciTOometer, the solution was injected through a .svTinge- 
needle, and introduced into the animal’.s circulation as rapidly ns 
possible tlirough a 20 gauge needle. 
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As to the immediate effects of temperature of the solution 
administered upon the individual receiving the solution little 
information or no definite conclusion can be drawn from this 
experiment. It would seem that the temperature of the solution 
ad mini stered has little influence upon the temperature of the 
indiiddual receiving the solution. There might be possibility 
that a solution above body temperature might activate an other- 
wise latent pyrogen. 

THERAPEUTIC APPLICATION 

The pyrogenic agent was applied therapeutically through the 
collaboration of Dr. H. K. Langdon and the clinical application 
was done jointly with him. 

In this study of practical therapeutics in the human individual, 
these bacterial suspensions were administered to a certain group 
of patients who had been previously treated by the administra- 
tion of malarial plasmodia for production of hyperpyrexia. In a 
few cases this substance was administered to individuals who were 
rather advanced in central nervous system lues, dementia para- 
lytica and tabes dorsalis, and the results derived were rather sm- 
prising (fig. 12). The temperature curve responsed very rapidly 
in a parallel curve such as is derived from a malarial rigor, lasted 
from five to six hours, and then receded to normal. A rigor 
lasting from twenty to thirty minutes was experienced. 

The blood count, contraiy to that which is derived from a mala- 
rial innoculation, during the rigor increased from 90 to 100 per 
cent. The polymorphonuclear percentage of the leucocytes rose 
to about 95 per cent. 

The condition produced as a result of the administration of this 
material to paretics is easily controlled. The reaction may be 
reproduced every day or twace during the day, or whenever the 
therapist so desires. The patient recovers from the rigor very 
promptly. There appears to be no dangerous manifestation and 
temperature ranges from 100.4'" to 106°F. are easily obtained. 
There is no disease to combat after the rigor has passed, and the 
following twenty-four hours the individual is normal. A rather 
interesting manifestation which has developed recently in the 
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Fio. 12 . TiiMPKHATCiiE Chaiitof A Paretic REcnmNO PynoGEMcSuBSTAKCE 

FOR Therapeutic Effect 

Before injection the leukocyte count was 4,SOO, with 70 per cent polynior- 
phonucleam, after the injection and during the reaction the leukocyte count roto 
to I0,2(t0, with 94 per cent pol}Tnorplionuclears. The temperature was reconieci 
every 30 minuter. 

\!se of thi.s agent- is the fact that the hemoglobin and the eiythro- 
cyte count mounts .steadily during the proces.s of reaction and 
there is a definite increase in the number of reticulocytes. After 


HTPERPYEEXIA AFTER mTRA\rEKOtrS THERAPY 


289 


a dm i n istration of two to three weeks the cerebral manifestations 
begin to clear up and psychically the patient becomes markedly 
improved. 

The series is too small and the work incomplete so that details 
of serological changes and laboratory investigations other than 
that which we have just begun, are not yet available. 

niscussioK 

With the animal studies upon which these investigations were 
made, it was found that any chemical test as designed for the 
detection of pjTogen in water or in solutions was totally inade- 
quate. The only test which would unfailingly and constantly 
show the presence of pjTogen substance in waters and pjTogen 
contaminated solutions was the use of animals. This test is 
reliable and without variation. An interesting feature about the 
use of the pjTOgen contaminated solution in intravenous work in 
animals is that the animal does not become immune to the pjTogen 
nor is there any evidence that the animal becomes hjqjersensitive 
to the pjTogen. In other words, the thermogenic reaction was 
maximum with all doses of pjTogen whether repeated the same 
day or several days later. The response in all instances is prac- 
ticallj^ maximum when different sized doses of the pjTogenic sub- 
stance were given. All doses showed a more gradual reaction in 
the response, the slightest dose sufficient to give a reaction was 
0.03 cc. of a stock solution regardless of what diluted volume 
was used. 

The voltune of the fluid injected has little effect upon tempera- 
ture reaction, pro\dded that the solution is p3’Togen free. 

The range of alkali and acid solutions from pH 9.4 to 3.8 show 
little effect in changing the temperature of an animal when large 
volimaes are given, or when small volumes are given, pro\’ided 
that no p3T0gen substance is present in the solution. 

Particulate matter in dense concentration has practicall3'’ no 
effect upon the temperature range of the animal if the water con- 
taining the particulate matter has no pyrogen content. 

In the study of the effect of hypertonic and h3'potonic salt 
solution upon the fever-chill reaction of the animal, there is no 
response if the solution contains no pyrogenic substance. 



290 


HOEACE M. BANKS 


The temperatiu'e of solutions administered plays very slight 
or no influence in effecting the temperature curve of the injected 
animal. If solutions are used at a temperature above that of the 
normal animal temperature, it is observed that this temperature 
will activate an otherwise latent pj’Togenic solution. Otherwise 
if the pyrogen is absent the temperature of the solution has no 
influence upon the temperature of the animal. 

Tlie substance causing the intravenous reaction is specific for 
that type of reaction. It is derived from the bacterial bodies and 
products of growth of Pseudomonas sdssa and Psetidomonas vreac. 
These strains predominate in this reaction. Unless this substance 
be present in the solution, all other conditions intentionally pro- 
duced cause no effect upon the temperature curve of the rabbit. 

The specific propertj^ of this substance, that is, the pjuogenic 
property, has been sliown to be effective for man as well as for rab' 
bits. The pjuogen substance is water soluble and is rapidly elimi- 
nated by frequent washings vith pyrogen free water. The num- 
ber of distillations has no advantage in freeing the water of the 
pyrogenic factor. One distillation is sufficient if the still ivS 
equipped with a spray trap. A minimum temperature of 140°C. 
is nccessarj'- for thirty minutes to completely destroy the specific 
substance. Pyrogenic sub.stances require seven hours steriliza- 
tion at 20 pounds pressure to completelj’’ destroy them. In media 
of pH 9.4 it requires five hours and a solution whose ]>H is 3.8 
requires three hours at the same pressure in order to completely 
destroy it. 


CONCLUSIONS 

The reaction that follows intravenous administration of solu- 
tions i.s an entity characterized by an immediate and prompt rise 
of temperature in extremely liigh degree and usuallj' associated 
with a severe rigor lasting about twenty to thirty minutes. This 
clinical picture is not to be associated with shock and is entirely 
separate and distinct from it. Intravenous reaction h.as a defi- 
nite, specific, etiologic factor. This factor is the introduction of 
dead or lUing products of bacterial growth or cultures of— 
domonas sdssa or tircae, into the blood stream of the individual. 
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These organisms were isolated in pure culture from the offend- 
ing solution, reinjected into the individual and produced the same 
clinical picture. It was not possible to recover the organism 
from the blood stream of the indi\’idual suffering from a reaction, 
even though cultures were made at various times during the rigor. 
The pyrogenic substance may be used as a therapeutic agent 
to produce hy’perpyrexia. 
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RETICULOCYTE COUNTS IN HEALTHY CHILDREN* 


EDWIN E. OSGOOD, RUSSEL L. BAIOER and MABLE WILHELM 

From the Dcparlmenl of Medicine, Unircrsily of Oregon Medical School, Portland, 

Oregon 

The reticulocyte count has become lirmlj’’ established as a 
valuable indicator of the state of bone marrow activity. It is 
useful not only as an aid in the diagnosis of anemias, but also as a 
guide to their effective treatment. It is surprising, therefore, 
that there is no readily available study of the reticulocjde counts 
of a sufficiently large series of healthy cliildren of school age to 
serve as a basis for interpretation of reticuloc3’^te counts in disease. 

In the course of a series of studies of normal hematologic stand- 
ards in adults'- = and children* the optimum conditions for reticulo- 
cj'te staining were investigated.® This article is one of this series 
and reports the results of reticulocjde counts in children of school 
age by a method which showed more reticulocytes than the meth- 
ods in common use. 


SUBJECTS 

Two hundred and eight children were studied. Of these, lOG 
were bo3's and 102 were girls. About ten children of each sex 
were included for each 3’’ear between the ages of four and thirteen, 
inclusive. The age given was that at the last birthday. iUI had 
been found health3' at a recent ph3'^sical examination. They 
include children from the grade schools, preschool clinic, orphan- 
ages, bab3' homes, and physicians’ families. IMany were children 
who M'cre referred to the Doernbecher Hospita for tonsillcctom3’', 
but who, on ph3'sical examination, showed no indications for this 
operation. All social classes were included, but, since no signifi- 
cant differences were found in cliildren from the different classes, 
the .sources are not included in the table. All had leukocyte and 

* Unpublished dat.-!. 
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differential cell counts and sedimentation rates whicii showed no 
striking de'V'iations from the probability curv’^e for normal values 
in a homogeneous group.* We believe them to be a thoroughly 
representative group of as nearly healthy children as it is possible 
to select. 

METHOD 

Reticulocyte counts were done by^ a technic which we have previously shown* 
gives optimum conditions for reticulocyte staining. The technic is briefly as 
follows: 

Equal parts (5 drops) of well mbced oxalated blood and of 1 per cent brilliant 
cresyl blue in 0.85 per cent sodium chloride solution are mixed in a small test- 
tube. After one minute or longer a small drop of the mixed material is trans- 
ferred to a clean slide and a thin smear is made in the usual manner. All reticu- 
locytes in 1000 red cells from consecutive oil immersion fields are counted and the 
per cent computed. The figures reported in the table are the averages of two or 
more such counts of 1000 cells each. 

Erythrocyte counts were done b j' the technic previously' described Appara- 
tus with a Bureau of Standards certificate was used throughout. The results 
reported are the averages of counts made from two or more separate dilutions 
which agreed witliin 100,000 cells per cu. mm. of each other. 

EESULTS 

The results are indicated in table 1. The absolute values per 
cu. mm. were calculated from the erythi’ocjde count and the 
reticulocyte percentage. Note that there are no significant varia- 
tions for reticulocyte counts at different ages or in the two sexes 
and that the average ret culocyte percentage of 1.47 for the entire 
group does not differ significantly from the average of 1.57 found 
in the study of 160 healthy adult-s.* The range of 0.4 to 3.8 per 
cent also corresponds well with the range of 0.5 to 3.8 per cent 
obseiwed in adults. It is e-vddent that the normal values for 
reticulocytes recommended for use with adults may also be used 
for children of this age group. These values are an average of 
1.5 per cent and a range of 0.5 to 3.8 per cent. 

The absolute counts average 71,473 per cu. mm. and range 
from 18,640 to 184,800 per cu. mm. They also show no signifi- 
cant variations with age or sex, but as one would expect from the 


* Unpublished data. 
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erjrthrocyte counts they are lower than the corresponding values 
for men, 83,160 per cu. mm. with a range of 26,050 to 211,660, 
and similar to those for women, 72,800 per cu. mm. with a range 
of 21,400 to 156,800. This variation of the absolute values with 
the erjdhrocylD count, while the percentage count remains con- 
stant for each age and sex so far studied, is further evidence in 
favor of reporting reticulocyte counts in per cent rather than in 
absolute values. There is no apparent correlation between the 
erythroc 5 rte count and the percentage of the reticulocytes. 

COMMENT 

These results average distinctly higher than results reported 
by workers using other methods. Since we have demonstrated 
that other methods fail to reveal all the reticulocytes actually 
present, a comparison of our results with such figures does not 
seem warranted. 

It is noteworthy that with our technic no result below 0.4 per 
cent reticulocjdes is foimd in either healthy adults or children. 
This permits one to conclude definitely that there is hypoplasia 
or aplasia of the bone marrow when few or no reticuloc 3 ’’tes are 
fotmd. 


SUMMARY 

1. Reticulocyte counts in 208 healthy children, about equally 
distributed as to sex and age between the ages of four and thir- 
teen, inclusive, averaged 1.47 per cent or 71,473 per cu. nun, and 
ranged from 0.4 to 3.8 per cent or from 18,640 to 184,800 per 
cu. mm. 

2. There were no significant variations in either the absolute 
or percentage counts for the different sex and age groups. 

3. There were no significant variations in the percentage counts 
from the values pre^nously foimd for men and women. 

4. Reticulocyte counts should be reported in percentage rather 
than in absolute figures. 

5. Normal values for reticulocyte percentage in adults or in 
children between the ages of four and thirteen, inclusive, are an 
average of 1.5 per cent with a range of 0.5 to 3.8 per cent, when a 



296 E. E. OSGOOD, R. L. BAKER iVND M. M. AVILIIELM 


method ginng optimimi conditions for reticulocyte staining 
is used. 


REFERENCES 

(1) Osgood, E. E.: Hemoglobin, color index, saturation index and volume in- 

dex standards. Arch. Int. Med., 37: 6S5-70G. 192G. 

(2) Osgood, E. E., asd Haskins, H. D.: Relation between cell count, cell 

volume and hemoglobin content of venous blood of normal young 
women. Arch. Int. Med., 39: 643-G55. 1927. 

(3) Osgood, E. E., and 'WiLHEnxr, I^Iadlk M.: Reticulocj'tcs. Proc. Soc. Ex- 

per. Biol, and Med., 29: 53-54 (Oct.). 1931. 

(4) Osgood, E. E., .vnd Haskins, H. D.: A textbook of laboratory diagnosis. 

Philadelphia: P. Blakiston’s Son and Co., p. 355, 1931. 



CARCIISrOIDS OF THE APPENDIX* 

A. V. ST. GEORGE 

From the Department of Pathology, Bellevue Hospital, New York City 

Carcinoids of the appendix, because of their clinical behavior 
and histological structure, form a distinct tumor entity, Obem- 
dorfer^'^ was the first to distinguish this tj-pe of tumor from true 
cj^lindrical cell carcinomata. Although their apparent epithelial 
nature placed them in the latter category’’, nevertheless their 
failure to form local recurrences and to metastasize or produce a 
destructive groni;h, together with the fact that they occurred, 
as a rule, in the early decades of life, placed them in a separate 
group, to which Obemdorfer gave the name of carcinoid. 

Prior to the present century, tumors of the appendix were 
rarely reported and only in the latter years has attention been 
focussed upon them. Norment,Jo at the Mayo Clinic, found 
sixty-seven tumors in approximately 45,000 appendices. At Bel- 
le\Tie Hospital, no case of carciuoid of the appendix is recorded 
prior to 1916. Between January 1, 1916 and December 31, 1932, 
carcinoids of the appendix were encountered seven times amongst 
9108 appendices. In the postmoiiem room at BeUevue, carci- 
noids of the appendix were found twice in 18,700 autopsies. It 
is probable that more painstaking technic would have revealed a 
few additional patients. The youngest patient in om* series was 
twenty-three years old; the oldest fifty-four years; the average 
age was thirty-four and one-half years, F our out of seven patients 
were males. This is in contradistinction to the experience of most 
obsen^ers who report the lesion predominating in females. Clini- 
cally, in so far as a search of the literature reveals, a diagnosis of 
tumor of the appendix has never been made. In those cases where 
the lesion is not an accidental finding, a history of abdominal dis- 

* Read before the Twelfth Annual Convention of the American Society of 
Clinical Pathologists, Milwaukee, Wisconsin, June 9 to 12, 1933. 
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comfort followed by signs of a perforated appendi,x or peritonitis is 
usually encountered. The classical sjunptoms of acute appendi- 
citiSj as described by jN'Iurphy, Denver, and others are usually 
absent. 

As to the pathogenesis of carcinoid of the appendix, two major 
and distinct theories have been advanced. One view, supported 
chieflj' by Hibbert,^® Aschoff' and Obemdorfer, regards them as 
hematomas, or, as Aschoff designated them, naevus of the mucous 
membrane. On the other hand, Lubarsch,^ Milosla%dch® and 
others believed these tumors to be a t5^pe of true carcinoma arising 
from the epithelial crypts in the mucosa. 

Subsequently, Gosset and Masson^ on the basis of histological 
examinations, believed these tumors to represent hyperplasia 
of special cells containing gi-anules which are chromafline in 
nature. Their histological appearance, similar to endocrine 
tumors, led them to believe they arise from endocrine cells, and 
hence called them “endocrine tumors of the appendix.*' Upon 
further investigation, using special silver stains, Masson® noticed 
that these carcinoid cells were connected with fibers from the 
plexus of Meissner, and advanced the theory that these growths 
might be of neurogenic origin, admitting, though, that no proof 
to support this theory was available, 

Danisch,® on the basis of painstaldng histological work winch 
included a study of the development of the structures comprising 
the appendix wall in the embrjm, proved the theory of Masson 
and Gosset and showed that these chromaifine cells reduced am- 
moniacal silver and arose in the primary anlagen of the .sympa- 
thetic ganglia from undifferentiated embryonal sjanpathetic ele- 
ments, and that thej’’ can be found in the cmbrj’o as carl}' as the 
fourth month. Using various stains, but especially the Bicl- 
schowskj'-Iithocannin stain and Sudan III, hematox3'lin-eo.snn, 
Danisch showed that the.=c tumor cells, rich in lipoidal .substance, 
which is at times noted even in the gross bj"- the 5'ellowi.sh appear- 
ance of the tumor, represented a hyperplasia or possibly a regen- 
eration following inflammation, of the argentafline cells normally 
found in the inte.stinal canal (including the appendix) and 
originally described by Kult.schitzky;* later in greater detail by 
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Sclunidt.^^ Daniscli believed that the elements comprising these 
tumors are related to the chromalEne tumors of the adrenal and, 
if so, expected to obtain an adrenalin-like substance from them. 
Because of lack of fresh material, he was unable to do this. 

Hasegawa® confirmed the work of Masson in its major part. 
Forbus,® likewise using the silver stains, supported the theoiy 
advanced by these workers. 

It is the object of this paper merely to confiim the presence 
of the silver reducmg substance in the ceUs which form the so- 
called carcinoids of the appendix. 

If these studies are correct, then the question arises as to the 
place of these tumors in oncology. They certainly are not true 
epithelial tumors; neither are the3’’ I'rue neurogenic tumors. They 
are probabty not carcinomata, neuroblastomata or sympathetico- 
blastomata. They do contain special pigment deposits and 
Danisch, acting on the suggestion of Pick and Bielschowksy, 
placed them in the group of pheochromocytomata. 
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THE IvIETHOD OF DILUTING ANTIGEN IN RELATION 
TO THE WASSERIVIANN REACTION 

JOHN A. KOLMER axd CAEOLA E. RICHTER 

From the Research Institute of Cutaneous Medicine and the Department of Medicine 
of Tcjnple University, Philadelphia, Pennsylvania 

Twenty-four years ago Sachs and Rondoni® found that for the 
Wassermann test, alcoholic extracts of tissues diluted by adding 
salt solution slowly to the extracts with continuous shaking to 
secure turbid emulsions were more antigenic than when extracts 
and saline were rapidly mixed to produce opalescent or fairly 
clear emulsions. They also observed that turbid emulsions were 
slightly more anticomplementary than opalescent emulsions; that 
is, the former absorbed slightly more complement themselves 
than the latter. 

In other words these investigators observed that turbid emul- 
sions of alcoholic tissue extracts for the Wassermann test were 
more antigenic than opalescent emulsions but since then this 
important factor relating to the manner or method of diluting 
antigen for the Wassermann test has not received the attention 
that it desen-es. 

Browning and jMcKenzie^ confirmed these observations and 
also noted that turbid emulsions of alcoholic lecithin-cholesterin 
extracts of ox liver were more antigenic than opalescent emulsions 
but that there were practically no differences in their anticom- 
plementary properties when the complement had been kept for 
eighteen to twenty-four hours before use. 

Noguchi® in 1911 recommended the use of an opalescent emul- 
sion of his extract of acetone-insoluble lipoids prepared by quickly 
mixing extract and salt solution as being '^most certain in action” 
but in 1923^ advised adding the salt solution drop by drop to the 
extract to secure the maximum of turbidity and antigenic activity. 

Kolmer^ advised the use of turbid emulsions secured by adding 
antigen slowdy to saline solution and at this time Bronfenbrenner 
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flnd Schlesinger* found that turbid emulsions of Noguchi's acetone 
insoluble lipoids were more anticomplementary but opalescent 
suspensions were more antigenic. Ruediger® observed that the 
degree of turbidity greatly influenced the antigenic sensitiveness 
of extracts and that for each there seemed to be an optimum tur- 
bidity and an optimmn dilution for maximum antigenic sensi- 
tiveness. 

Kolmer and Trist® in a study of this subject with various plain 
and cholesterolized alcoholic extracts arrived at the conclusion 
that the method of dilution had no apparent influence upon the 
hemolytic acti\’ity of extracts; that turbid emulsions secured bj’’ 
adding antigen slowlj’’ to saline or saline slowly to antigen Averc 
sometimes but not alwa 3 's slightl}’- more anticomplementary than 
opalescent emulsions secured by rapid mixing but that Uirbid 
emvhions secured hy slowly adding extract to saline with constant 
shaking were more antigenic than oyalcsccnt enndsions secured by 
rapid mixing. On the basis of these extensive comparative tests 
thoj' recommended that antigen for the Kolmer modification of 
the Wassermann test be prepared by adding the antigen sloAvly 
to the saline with constant shaking to secure the maximum of 
turbidity and the maximum of antigenic sensitiveness. 

IMore rccentty Wadsworth*® has ad\ised the rapid mixing of 
cholesterolized ex'tracts by placing the antigen in a liter flask and 
the saline in a second flask and pouring the saline on the antigen 
as rapidly' as possible with thorough mi.xing back and forth several 
times. 

Eagle’ however recommends a slow mixing to secure the maxi- 
mum of turbidity b 3 ' dropping two volumes of saline solution 
.slowh’ and with shaking into one volume of his alcoholic extract 
of beef heart sensitized with 0.8 per cent cholesterol and 0.0 per 
cent .‘^ilosterol and after two to five minutes adding 198 volumes of 
saline to give a 1:200 dilution. Such a dilution has been found 
more turbid and more sensitive than that prepared b 3 ' dropping 
the antigen into the salt solution. 

EXPERIMENTAL 

This brief review of the literature shows that there is still some 
difference of opinion as to the bc.«t manner of diluting extracts for 
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the Wassermann test although it appears that the majority of 
investigators have confirmed the observations of Sachs and Hon- 
doni that turbid emulsions are more sensitive or more antigenic 
than opalescent suspensions. 

This certainly appears to be true of the Kohner antigen (a 
cholesterolized and lecithinized alcoholic extract of beef heart) 
when turbid emulsions secured by slow mixing are compared with 
opalescent ones prepared by rapid mixing and both titrated at 
the same time b}'- the Kolmer method. Sometimes there is but 
little or no difference between the two emulsions of the same ex- 
tract but in the majority of instances the tinbid emulsion, secured 
bj’" adding antigen drop b}' drop to saline solution with constant 
shaking, has proved more antigenic than opalescent emulsions 
prepared by mixing antigen and saline very rapidly after the 
manner of diluting antigen for the Kahn precipitation test. 

Since the Kolmer antigen is but rarely hemolytic even in a dose 
of 0.5 cc. of 1:4 dilution we have never been able to see any effect 
of the manner of dilution upon hemolytic acti\dty. 

Furthermore it would appear that there is but little or no appar- 
rent effect upon the anticomplementar}’- activity of this antigen. 
In the Kolmer complement fixation method the guinea-pig blood 
is placed in the incubator for an hour or collected about twelve 
hours previously and kept in a refrigerator before the separation 
of the serum for complement. 

With complement prepared in this manner turbid and opal- 
escent emulsions of antigen gave almost identical anticomple- 
mentary units ranging from 0.5 cc. of 1 : 4 to 1 : 6 dilutions; but very 
occasionally the opalescent emulsions, secured by rapid mixing of 
antigen and saline, have been slightly more anticomplementary 
(0.5 cc. of 1 : 8) but never higher than 1 : 10. 

It would appear therefore, that with this particular antigen the 
manner or method of dilution has practically no effect upon its 
anticomplementarj' properties. 

There is usually a difference in the antigenic properties of this 
antigen according to the manner of dilution and in almost all 
instances the turbid emulsions have been more antigenic than 
the opalescent ones. 

During the past ten j’-ears we have made comparative titrations 
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•with twenty different Kolmer antigens. One emulsion of each 
was prepared by adding 1 cc. of antigen, drop by drop, with con- 
stant shaking to 3 cc. of saline to give a 1 :4 suspension as recom- 
mended in the Kolmer modification of the Wassermann test; 
these emulsions were quite turbid and maj’- be designated as 
“slow mixtures.” At the same time 1 cc. of antigen was added 
very rapidly to 3 cc. of saline after the manner of diluting antigen 


TABLE 1 


AKTiaCJf 

PLOW MtxTonnji 
(TonniD PcspENsmK'j) 

iiAPrn MrxrriiEfl 
(0PALT:‘«Cr.NT SURrrNPlOJfH) 

1 

1:2400 


2 

1 : 2-100 

1:1200 

3 

1:2500 i 


4 

1:2000 

1:2000 

5 

1:2500 

1:2000 

0 

1:2000 

1:2000 

7 

1:3200 

1:2100 

s 

1:4800 

1 : 4-800 

9 

1:2400 

1:2400 

10 

1:3200 

1:4000 

11 

1 : 1G00 

1:2400 

12 

1:4800 

1 : 2-100 

13 

1:4000 

1:3200 

14 

1:2000 

1 : 2-100 

15 

1:2400 

1:2000 

1C 

1:.3000 

1:2800 

17 

1:2000 

1:2000 

18 

1:2000 

1:1600 

19 

1:2400 

1:2000 

20 

1:4000 

1:4000 

AvernRO 

1:2770 

1:2405 


for the Kahn precipitation test; these were opalescent and may 
be designated a.s “rapid mixtures.” Further dilutions of each 
suspension were made ’v\-ith saline solution in the u.sual manner. 

The antigenic units or the .smallest amount giving -f -!- + + 
reactions in titralion.s by the Kolmer method was 0.5 cc, of the 
dilutions listed in t.nble 1. 

With these twenty different C.L. extracts (Kolmer) the average 
antigenic, unit of slow or turbid emulsions was 0.5 cc. of 1:2770 








ANTIGEN DILUTION AND WASSERMANN REACTION 


305 


as compared with the average miit of 0.5 cc. of 1:2465 of rapid 
or opalescent suspensions showing the higher antigenic activity 
of the former. With seven of the extracts the antigenic units of 
the two suspensions were equal; with ten the turbid or slow mix- 
tures were more antigenic while with three the opalescent or rapid 
mixtures were more antigenic. But the results have shown that 
in general terms the Kolmer C.L. extract possesses more antigenic 
actmty when slowly added to saline solution to give turbid sus- 
pensions than when rapidly diluted with saline to yield opalescent 
suspensions. 


TABLE 2 



SLOW MlXTOnXS 
(TUBBIB SU£PE^;9IO^*s) 

RAPID inXTtJBES 
(OPALESCEKT SUSPEK5ION3) 

1 

1:6400 

1:6400 

2 

1:3500 

1:2500 

3 

1:2000 

1:2500 

4 

1:8000 

1:8000 

5 

1:6400 

1:2000 

6 

1:6400 

1:2400 

7 

1:3400 

1:2400 

8 

1:4800 

1:4200 

9 

1:2600 

1:2600 

10 

1:2800 

1:3000 

11 

1 1:2400 

1:2400 

12 

1:4000 

1:4000 

Average 

1:4350 

1:3533 


During the past two years comparative tests with twelve dif- 
ferent Eagle antigens (alcoholic extracts of heart re-enforced with 
0.8 per cent cholesterol and 0.6 per cent sitosterol) have shown 
similar results as shoivn in table 2. 

Turbid emulsions may be also prepared by adding saline solu- 
tion drop by drop ivith constant shaking to antigen. Indeed 
these are sometimes more turbid than when antigen is added 
drop by drop with shaking to saline solution. 

Turbid emulsions prepared by adding 1 cc. of antigen drop by 
drop with constant shaking to 3 cc. of saline solution have usually 
proved more antigenic than turbid emulsions prepared by adding 
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3 cc. of saline in small amounts with constant shaking to 1 cc. of 
antigen. In one experiment with four Kohner extracts the anti- 
genic units are indicated in table 3. 

Similar results were obsen’’ed by IColmer and Trist with plain 
and cholesterolized extracts tested with primary incubations of 
one hour in a water bath at 37°C. as well as eighteen houm in a 
refrigerator at 8°C. so that it would appear that the highest anti- 
genic acti!'ity of an extract is obtained by adding the antigen 
drop bj' drop with constant shaking to the saline solution. 


TABLE 3 


ANTIGEN 

ANTIGEN TO SAMNE 

B\LINE TO ANTIGEN 

1 

0..S cc. of 1:2600 

0.5 cc. of 1:1700 

2 

O.f) cc. of 1:3000 

0.5 cc. of 1:2000 

.3 

0.5 CO. of 1:3200 

0.5 cc. of 1:3000 

4 

0.5 cc. of 1:3000 

0.5 cc. of 1:2100 

Average 

0.5 cc. of 1:2950 

0.5 cc. of 1:2275 


TABLE 4 


AsnorN 

nonniT wimutE 

ANTIGEN TO fiAUNK 

HM,INE TO ASTIOEN 

1 

mmmm 


1:1700 

2 



1:2000 

o 

t) 

1:3000 

1:3200 

1:2400 

4 

1:2000 

1:2100 

1:2000 

Average 

1:2500 

1:2S00 

1:2050 


In conclusion brief reference ma}’’ be made to the Bordet method 
of diluting antigen which consists of evaporating 1 cc. of extract 
on a watch ciystal and adding 3 cc. of distilled water in amounts 
of 0.2 cc. while stirring with a glass rod after each addition, higher 
dilutions being made with saline solution in the usual manner. 
The resulting emulsions were but slightly turbid and less .so than 
extracts slowly diluted by adding antigen to saline or saline to 
antigen, drop by drop, with constant .shaking. Comparative 
tests with four Koimer antigens gave the antigenic units in dose 
of 01} cc. as shown in table 4. 
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Bordet's method has been particularly recommended for the 
dilution of extracts of acetone-insoluble lipoids (Noguchi) but it is 
more troublesome, requires more time and is slightly inferior to 
the method of diluting by adding antigen drop by drop, -Rith 
shaking, to saline solution. 

CONCLUSIONS 

(1) The manner or method of diluting extract for the Wasser- 
mann test has a slight but definite influence upon antigenic 
sensitiveness. 

(2) Turbid emulsions of antigens secured bj’’ slow or gradual 
dilution with saline solution are more antigenic than opalescent 
emulsions prepared bj'- rapid dilution. 

(3) Turbid emulsions of antigens prepared b}’' adding extract 
drop by drop to saline solution, nith constant shaking, are more 
antigenic than turbid emulsions prepared by adding small 
amounts of saline solution to antigen with constant shaking, 

(4) There is no detectable influence in the manner of diluting 
Kolmer antigen upon the hemolytic properties of this extract. 

(o) Turbid emulsions of antigens prepared by slow dilution 
are sometimes slightly more anticomplementarj'- than opalescent 
emulsions prepared bj'' rapid dilution. 

(6) In the Kolmer modification of the Wassermann test it is 
recommended that the antigen be diluted by adding it drop by 
drop to the required amount of saline solution -with constant 
shaking to secure the maximum of turbidity as originally described 
in this method. 
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THE CLINICAL AND PATHOLOGICAL FINDINGS 
FOLLOWING WARFARE GASSING* 

PHILIP B. AIATZ 

Medical Research Subdivision, Veterans’ Administration, Washington, D. C. 

A study was made of the residual effects of gassing with chlo- 
rine, mustard, phosgene, and arsenical compounds, in the case 
of 486 veterans. Of this number 307 were hiring and 179 had 
died. One hundred and thirty-three patients had been gassed 
with chlorine; 142 with mustard; 139 with phosgene, and seventy- 
two had been gassed with arsenical compounds. 

During the World War the various chemicals used for warfare 
gassing affected predominantly the respiratory tract. The char- 
acter of the lesions found immediately after gassing depended 
upon the particular chemical substance used. Certain of these, 
as for instance chlorine, affected the upper portion of the respira- 
torj^ tract; others, like phosgene and the organic arsenical com- 
poimds, affected the finer bronchi; mustard gassing was frequently 
accompanied by a secondary invasion of the respiratory tract 
with micro-organisms which resulted in acute suppurative condi- 
tions of the bronchi or alveoli. 

Certain of the warfare chemicals caused traumatic injuries of 
the eyes. The severity and extent of the eye injuries were de- 
pendent upon the chemical used, as w-eU as upon its concentration. 

Mustard w^as the most effective of warfare chemicals in that it 

* Abstract of a paper read before the IVelfth Annual Convention of the 
American Society of Clinical Pathologists, Alilwaukee, "Wisconsin, June 9 to 
12, 1933. The study was conducted by hlajor General Harry L, Gilchrist, 
formerly Chief of The Chemical "Warfare Service, TJ. S. Army and Dr. Philip 
B. Matz, Chief of the Besearch Subdivision, Medical and Hospital Sendee, 
'\^eterans’ Administration. 

The original studies appeared serially in the Januar)’, April, July and October, 
•1933, numbers of the l^Iedical Bulletin of the Veterans’ Administration, also in 
two brochures issued by the Chemical "R’arfare Service, IJ. S. Army. 
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caused the largest number of casuals. This study disclosed the 
fact that mustard gassing produced a large number of residual 
disabilities of various types. 

It is believed that chronic bronclutis and emphysema were the 
most frequent and the predominant residual disabilities noted 
eight to ten years after gassing wdth most of the warfare chemicals. 

In a number of instances quiescent or arrested pulmonarj’’ 
tuberculosis was reactivated due to the traumatization of the 
lungs by the warfare chemical. 

Both the immediate and the residual effects of warfare gassing 
noted in this study were similar to acute or chronic infections with 
micro-organisms. The pathological and clinical findings follow- 
ing gassing were, in a great man3’’ instances, affected bj’’ compli- 
cating superimposed infections with various micro-organisms. 
This w’as particularly the case in subjects gassed with mustard. 

Emphj'sema was found most frequently’’ in combination with 
chronic bronclutis. In certain of the cases emphy^sema was diag- 
no.sed soon after gassing and in other instances it was noted as a 
residual condition. Emphysema in certain instances was com- 
pensatory and was duo to extensive atelectasis or areas of con- 
gestion. In other instances it was due to an obstruction by an 
exudate or false membrane in the bronchi or bronchioli, which 
I’csulted in an impediment to the outgo of air from the pulmonary' 
aveoli, thus bringing about a distention of the air sacs. 

One of the outstanding pathological conditions noted after 
gassing, especially with phosgene and mustard, was the syndrome 
known as anoxemia. This condition was characterized by a 
.‘shortage of oxygen and an increase of carbon dioxide in the blood, 
due to interference with normal respiration. This led to rapid 
and shallow breathing and tachy'cardia. If anoxemia was pro- 
longed, myocardial degeneration was noted. Anoxemia wa.s 
brought about by' either a spasm of the bronchi or bronchioli due 
to toxic action of the warfare gas, or was the result of an exudate 
in the bronchi or bronchioli; in either case there was an inter- 
ference with normal inflow of oxygen and outgo of carbon dioxide, 
thus an insufficient amount of oxygen was supplied to the tissuc-s. 
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The effect of the various gases upon the heart was due to one 
or more of the following factors: (a) An absorption of the gas 
with resulting tachycardia; (b) a mechanical effect due to ob- 
struction to the puhnonar}’’ circulation because of congestion or 
pulmonarj'' edema, throwing an increased amount of work on the 
heart; (c) anoxemia resulting in an impoverishment of the blood 
supply and lessened oxj’-genation of the heart, with development 
of myocardial degeneration; (d) a complicating respiratory infec- 
tion, such as lobar or bronchopneumonia, suppurative bronchitis 
or bronchiolitis, et cetera, vith a deleterious effect upon the heart 
musculature. 

Among the cases studied there were a number who gave a his- 
tory of residual disabilities due to gassing, from which conditions 
the}^ subsequently died. The most frequent causes of death 
among this gioup were active pulmonary tuberculosis and bron- 
chopneumonia. 
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The Clinical Diagnosis of Brucelliasis in Man 

With the advent of clinical appreciation that members of the 
genus Brucella are infective for man, the problem of clinical diag- 
nosis soon became apparent on account of the var^dng patho- 
genicit\' of this group of bacteria. 

Soon after the recognition of this infectious disease in America 
there arose a great deal of confusion when attempts were made to 
define what constituted a clear clinical picture. The inability of 
the bacteriologist to absolutely differentiate between the three 
more important members of Brucella, namely mcliterms, suis and 
abortus, no doubt added to this confusion. As time elapsed and 
the clinical cases were carefullj’- analyzed it soon became clear 
that Brucella wcUlcims was responsible for the undulating and 
recurring attacks of fever. Brucella abortus was of relatively low 
\'inilence often producing subclinical infections and seldom dis- 
ease of long duration ; the fever being of irregular character with- 
out the undulations. 

During the first wave of enthusiastic interest everj^ serum that 
agglutinated this group of Brucella was labeled an active infec- 
tion, but since many of these individuals were sjTnptom free and 
had questionable clinical histories, certain limits were placed 
upon the diagnostic significance of the agglutination reaction 
below 1;1()0 dilutions. This too was later proved to be of no 
diagnostic value since it was shown that proved cases of brucellia- 
sis with positive blood culturc.s had no agglutinins in their blood 
or agglutinated otdy in low dilutions. Serologic surveys revealed 
that serums from about 7 per cent of hospital patients aggluti- 
nated bacteria of the Brucella group and from healthy adults 
about 1 per cent. The agglutinin titens varied from 1:20 to 
1 Thus it liccame apparent th.at the agglutination reaction 

had a limited diagno.stic value, 
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The introduction of the intracutaneous reaction with Brucella 
abortus was also shown to have a limited value since the test 
behaves exactly like the tuberculin reaction in that it is only 
valuable in excluding the Brucella infection when the test is 
negative. Thus up to 1932 the only absolute e^ddence of Brucel- 
liasis was the demonstration of the infecting organism in blood 
cultures or by infecting guinea pigs with blood or pus from a 
suspected patient. 

The recent introduction of the opsonophagic test by Huddleson 
et ah* offers a new possibility in estabhshing an absolute chnical 
diagnosis by laboratory methods without the demonstration of 
the organism by culture. Huddleson has shown that susceptible 
individuals have a low opsonophagic power while the immune 
have a high opsonophagic power. On the other hand the infected 
individual while exhibiting an opsonophagic reaction of less than 
the immune and more marked than the susceptible, can be easily 
differentiated from the susceptible individual by the aid of a 
positive intracutaneous reaction which is absent in the susceptible 
person. The writer’s preliminary work with a limited number of 
experiments has so far substantiated Huddleson’s report. It is 
hoped that clinical pathologists will imdertake the investigation 
of this problem and will report individual experiences to the 
Research Committee for compilation. 

— A. S. Giobdano. 

* Huddleson, F., Johnson, H. W., and Hasl^nn, E. E.: A study of the 
Opsonocytophagic power of the blood of allergic skin reaction in Brucella in- 
fection and incununity in man. Am. Jour. Pub. Health, 23: 917-929. 1933. 
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The TnERTEENTn ^Vnn'ual Coxateotion of the Ajiericak 
Society of Clinical Pathologists at Cleveland, 

June 8 to 10, 1934 

The progr.oms of the Society have in the past been so superior 
that it ■v^’ould seem impossible to reach the liigh standard set at 
previous meetings. Nevertheless, that it can be done is clearly 
seen by the tentative program listed below. The Tliirteenth 
Convention promises to be in cverj’’ way up to standard with any 
of the past programs. Alembers who null be forced to miss the 
meeting will miss not only a profitable but a verj’^ enjo 3 'able 
e.vperience. 

The Executive Committee will meet on Thursday evening. 
There irill be a round-table discussion on Friday evening con- 
ducted bj’’ Dr. P. F. jMorse of Detroit following a supper at the 
Hotel Cleveland. It will deal with the Clinico-Pathologic 
Conference as well ns other interesting questions. The Annual 
Banquet will be held at 7:30 P.M. Saturday’- evening. The 
principal speaker will be Dr. Howard T. Karsner, of Western 
Kc.^erve Universitj’. The business meeting ivill be held on 
Sund.ay evening; the local committee is planning a supper and 
the meeting to follow immcdiatelj' after. In general, the pro- 
gram this 3 *car will emphasize the subject of malignancj’ as well 
as the ven,' pertinent .subject of hematologj'. 

Below i.s a tentative program which, although it will probably 
be ncces.snrj' to make certain changes in it, is indicative of the 
excellent quality of the material which irill be presented. 

TKXTATjn: rnor.KAM 
FridiVj, Junr S, /•'’■i.}, 0:00 AM. 

Piiorl Business .Sc.'V'ion 
SciKNTinc PnoGnA-M 

Krj'thrrihirjstic n’ic.'nbs of ciiildbood. A. YnKud.'i. 

of yranutopfrab {ayrtiimlcKrytosis) — with prirtieular reference to drtiEj-H 
confAsiii.ns: the t«nr' nc- rinf-. Jt. It. Krackc and Franck P. Parker. 
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Treatment of malignant neutropenia by injection of liver extract. W. B. 
Martin. 

Subleukemic states and leukemoid reactions. A. S. Rubnitz. 

Ivlorphologic data in the leukemias. P. J. Heck. 

Heterophile antibody reaction in infectious mononucleosis. N, Rosenthal and 
George Wenckebach. 

Blood studies in animals following peptone injection. Harr}' Goldblatt and 
H. A. Greenspon. 

Direct color photomicrographs by the Finley process on all tj-pes of blood cells 
and abnormal bloods. Russell Haden. 

Medico-legal application of isoaggutinins. H. A. Heise. 

Further studies on antigen emulsion preparation for the ball test for sj-jihilis. 
B, S. Kline. 

Results obtained mth a uniform, stable and lyopliile complement. Ilarrj’ 
Eagle, Henry Strauss and Rudolph Steiner. 

Friday, June 8, 2:00 P.M. 

The mechanism of jaimdice. N. Elton. 

Morphogeographic studies of the thjToid gland, obtained at autops}^ C. A. 
Hell wig. 

Report of an unusual case of Siamese twin monstrosity, L. W, Larson. 

Oil aspiration pneumonia, Kano Ikeda. 

PjTOgen produced hjTierpjTexa in treatment of central nenous system lues. 
H. M, Banks. 

Paper on neuropathology. J. W. Kemoban. 

Pathological changes resulting from hj^po- and hyper-secretion of ductless 
glands. Anna Alay Young. 

A postmortem analysis of 1000 cases of peritonitis. C. C. Pilaum. 

Adrenal diseases in relationship to hypoglycemia and death. J. C. Norris. 
Cyanide poisoning: An analysis of cases occurring in New York City' since 
January 1, 1918. A. 0, Gettler, and A. Y. St. George. 

Saturday, June 9, 9:00 AM. 

Paralytic accidents due to anti-rabic inoculations. F. C. Hodges. 

Significance of presence of fungi in various locations in the body. Stephen H. 
Curtis. 

Subacute bacterial endocarditis due to diphtheroid baciUi. A, G. Foord and 
W, J. Stone. 

Clinical significance of non-glucose sugars in the blood. R, J. Pickard, 
Dextrose tolerance test. W. G, Exton and Anton R. Rose. 

Determination of arsenic. A. E. Osterberg. 

Diagnostic methods in amebiasis: relative value of stool culture as compared 
with other methods. C. J. Tripoli and Morris Shushan. 
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Saturday, June 9, 2:00 P.M. 

Early diagnosis of cancer of the stomach. Wm. Carpenter jMacCarty. 
Malignant hemangioma. B. Markowits. 

Pathogenesis of Jung cancer. H. C. Sweanj'. 

Primarj' carcinoma of the lung. O. A. Brines. 

Clinical — pathological aspect of intestinal fibromatosis. Leo F. Bleycr. 
Grading of cancer for prognosis. B. Steinberg. 

Prccancerous lesions of the breast. Max Cutler. 

An attempt to define a neoplasm by way of the processes of proliferation, 
differentiation, and organization. S. P. Reimann. 

RKGUSTiir or Teciixici.a.ns or the AjiBniCAN Societv or Cuniwe 

Pathologists 

The first nation wide examination for applicants for certification by the Regis- 
trv v.'as held last October and proved a pronounced success. The questions were 
eminently fair judging from the comments of both the examiners ns well as those 
seeking recognition by the Board, 

The test took the form of a practical ns well as a written examination, the 
quc.stion.'* iiaving been formulated by a member of the Board of Registry and the 
o.xaininaf ion conducted by a Fellow of the Societj' or a recognized clinical path- 
o!ogi.«t in the town ncare.'t the residence of the applicant. 

Tlic exatniners cheerfully gave of their time and facilities in conducting these 
tests and conscientiousix* carried out their dutic.s The first examination 
brought sixty-six applicants of whom fifty-six succc-^sfully passed. Thirty-two 
examiners participated in the event. 

The second examination was held late in April, the re.sults of which arc not 
yet available. Over one hundred and twenly-fix’c aspirants from the United 
States and Caimda filed applications for this examination. 

Tiie Board of Registry will hold its annual meeting in Cleveland during the 
convention of the American Society of Clinical Pathologists. Among the 
matters to be taken up will be the award of the title of Medical Technologist to 
those who dc,<erve thi.s designation. Session.? will bo dex'oted to the formulation 
of a ct.trricu!um for tr.'tining schools .and in general to the elevation of the scien- 
tific .^t.'ttus of the clinical laboratory technician. 

M(‘:nl>er.s are urgently roque.«;tcd to attend, and all registered technicians are 
invited, Non-inemdicrs will be accordedi all privileges except voting. Business 
t-e-'dons are sohcdnled fc.r Mond-ay, .Tune 11, at 10 a.m., and Wednc.“«lay, June 
1.3, at 0 ."..m. .Scientific incetinjrs will be held Monday afternoon and Tuc'^'kiy 
morning. Tutfday afterrsoon Is open for hospital fours, and the annual dinner 
will Tue:-d.'iy evening. 
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Speakers for the meetings Tvffl be: 

Dr. Philip Hillkovrftz, Chairman, Board of Piegistry, Denver, Colorado. 
“The Pelation of the Eegistrj' of Technicians to the American Societ}’’ 
of Clinical Laboratory Technicians.” 

Dr. B. S. Kline, Mt. Sinai Hospital, Cleveland, Ohio. “The Kline Test 
for Sj'phiUs.” 

Dr. Asher Yaguda, Beth Israel Hospital, Kewark, N. J. “The Require- 
ments and a Tentative Curriculum of Approved Schools for Techni- 
cians.” 

Dr. W. D. Stovall, Director of State Laboratories, "Wisconsin Board of 
Health. ‘Tvlolds and Fungi and How They Effect the Technician.” 
There will also be scientific papers read by members of the society. 

The Convention headquarters wiU be the Carter Hotel, Prospect Avenue and 
East Ninth Street, Cleveland, Ohio. Send resen'ations for annual dinner to 
Mrs. Christine C. Seguin, 8056 Lincoln Avenue, Niles Center, HI. Tickets for 
the dinner will be sold in Cleveland for $2.00. 

Word has reached the Registrj’ of the formation of the Texas Society of 
Clinical Laboratory Technicians. An enthusiastic meeting was held in San 
Antonio, December 9, 1933. Constitution and B 3 '-Laws were adopted. Com- 
mittees were appointed and the following officers elected; 

President, Mr. H. A. BardweU, San Antonio. 

First Vice President, hlrs. Paiiline S. Dimmitt, Sherman. 

Second Vice President, Miss Elizabeth Pickett, Dallas. 

Secretary, Mrs. Ida P. Levinson, Houston. 

Treasurer, Mr. George T. Thomas, Beaumont, 

At the banquet, the following phj-sicians addressed the meeting: Dr. T. S. 
Roach, Dr. B. F. Stout and Dr. J. H, Moore, 

The next meeting viU be held in Dallas, Texas, during the week of the State 
Fair, 
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Aids to Pathological Technique. By David H. Haler. Pp. x + 
iS7. Baltimore, William Wood and Co., 1933. SI .50. 

This pocket-sized manual is intended for students and other 
laboratoiy workers and especially for those about to take exami- 
nations. The author has selected onlj" one method for each test 
and has avoided any but the briefest discussions. An idea of the 
content of the manual ma}'' be gained from the section headings: 
Bacteriolog>', Hematology, Cj'tology and Parasitology, Bio- 
chemical Methods, Preparation of Media et cetera and Stains and 
other Formulas. The methods given frequently are those known 
in England but not used in the United States and the fact that 
inoculation of guinea pigs for tuberculosis is omitted because they 
are done only in laboratories licensed by the "Home Office’' will 
not help the rest of the world. A large number of colloquial 
expressions and references to old world apparatus appear. The 
nomenclature in Bacteriolog>' is badly mixed with old and new 
names. Some examples of careless writing occur, as for example, 
reference te cultural methods for “Cyslicercus hooklets of various 
worms;” abbreviations in a table on page forty-three are not 
apparent; Taenias are considered as a class on page ninety-four, 
as separate from other cestodes, and tapewonn infestations arc 
suppo.scd to be diagno.sed by finding the worm or its scolcx, no 
mention being made of the ova. The advice to draw blood from 
the ear bj' puncturing with a glass capillary is certainly dangerous 
and uncalled for. The omission of flocculation tests for si'philiK 
because the Mini.stry of Health requires the Wa.‘;sermann well 
indicate.s the breadth of the book. 

Text-Pool; of Pathologij. Bv Robert !M inn. 3rd Ed. Pp. vii + 
957. Baltimore, William Wood and Co., 1033. $10.00. 

This edition contains many imj)ortant changes in the text made 
neres'san,' by the advance in knowledge of the .subject and .some 
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parts have been rewritten. A number of additional illustrations 
to the already nmnerous ones have been included. They are 
all of excellent quality and most of the photographs are from speci- 
mens in the Museum of the Western infirmary, Glasgow. While 
the presentation of the subject is from the standpoint of a teacher 
of pathology and hence is intended as a text, the author empha- 
sizes the relation to clinical medicine and surgerJ^ The book is 
di\dded along orthodox lines and deals with general and special 
pathology. While the text is clearlj’ vTitten and the presentation 
of the subject good, a distinct criticism is the lack of references to 
original articles. The student should be encouraged to read out- 
side of the text by giring him numerous references. For example, 
if this had been done he might discover that the oncosphere of 
Diphyllohothrium latum has a very definite way of reaching a fresh 
water fish and does not get there “in some way” as indicated on 
page 454. Also it was Gosset and Masson who described the 
silver reaction in carcinoids of the appendix and who spoke of 
“endocrine adenomas” and not Masson alone. Masson, eight 
years later put forward the theorj'- of the origin of certain cells in 
these tumors from nervous tissue, a fact omitted in the text. The 
book contains an elaborate index. 

Histology. By S. Rajion-Cajal, E,e\used by J. F. Tello- 

Muxoz, Teanslated feoji the Tenth Spanish Edition by 

M. Feenan-Nunez. Pp. xiv -b 738. Baltimore, WiUiam 

Wood and Co,, 1933, 88.00. 

American students vill receive with pleasure this English edi- 
tion of the most famous Spanish text in anatomy from the master 
histologist of the present time. Because CajaFs major works 
have been published in his native tongue most American students 
have not known of his investigations at first hand. This text 
is especially complete and beautifully illustrated vith 535 figures, 
most of which are original or from the author’s pupils. The 
first chapters are concerned vdth cytologj^ and early embrj^ologj^ 
Then follow chapters dealing with the tissue systems. These 
are followed by consideration of the histology of the organ systems , 
and finally by chapters dealing with methods which are especially 
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valuable. Naturally the outstanding chapters deal with the 
nervous sj'stcm and here one finds a treatise of about 200 pages 
and in addition twenty pages on neurological technic. These 
chapters give a complete record of the great master’s contribu- 
tions to the subject and make available quicldy, material other- 
wise almost impossible to obtain. References throughout the 
book are limited to Spanish investigations. The book is a.s 
thorough ,and comprehensive as a text should be and may be 
accepted as entirely authoritative. 



THE ROLE OF THE PATHOLOGIST IN THE CANCER 

PROBLEM* 

ALWN G. FOORD 

Pasadena Hospital, Pasadena, California 

In 1931, Dr. C. C. Little in one of the International Contribu- 
tions to the volume of the Annals of Surgery dedicated to James 
Ewing, made the statement that there are four great fields of 
work in which new advances are necessary in the control of 
cancer: 

(1) More satisfactoiy and complete methods of classifpng and of differen- 
tiating between the various tj’pss and degrees of cancerous growth will have 
to be established. 

(2) Best possible methods of treatment must constantly be subjected to 
close scrutiny wdth the view^ in mind of improvement and refinement and of 
the development of new lines of attack. 

(3) The immensely important work of attempting to decrease the incidence 
of cancer by education of laiunen must be carried on. 

(4) Research as to the cause or causes of uncontrolled cancer growths must 
be fostered. 

He further wrote: 

In all these problems the need of larger numbers of better trained medical 
men is paramount. Because of many reasons, among which the difficult and 
discouraging nature of cancer itself is undoubtedly one, the medical schools 
and active medical profession give much too little attention to training would-be 
or young doctors in the problem of cancer. Instead of recognizing the chal- 
lenge offered by cancer as being an outstanding menace about W'hich pathetically 
little is known and for the combating of w'hich the utmost cooperation is needed, 
the medical profession fights shy of grappling with the problem and looks for 
easier foes to conquer. This attitude will have to be corrected. The spread 
of popular interest in cancer, coupled with a marked decrease in ignorant fear 
and superstition concerning it, w'ill undoubtedly in the near future result in a 


* Presidential Address read before the Thirteenth Annual Convention of the 
American Society of Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. 
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popular demand by the laity for better equipped medical men to cope -aith the 
situation. Then, if not before, medical schools and the medical profession as a 
whole will take the long overdue steps toward more up to date and c.vtensivc 
training of their personnel. 

In the last few years an active response has been made to this 
challenge, and the figlit against this disease has been waged with 
a vigor not known in the past, and throughout most States a 
sense of cancer-consciousness is being instilled into the medical 
profession. Most pathologists have fallen into line in this great 
battle and are endeavoring to aid in the first three of the methods 
of attack laid down bj’- Dr. Little, and a few are able to carry on 
research on the cause of cancer. Some pathologists, however, 
have failed to realize their key position and have been made the 
object of attack by various critics. 

I am not in accord nor do I believe this audience agrees w'ith 
a statement in a recent editorial in the January', 1934, issue of 
the American Journal of Cancer, which ends with this paragraph : 

Wlmt medicine needs todny is, first, personality, and second, wide training, 
both in the laboratory and the clinical aspects of the art. The lack is more often 
in the laboratory phase. 

Personality certainly plays its part, but I feel certain that the 
status of pathological diagnosis of cancer is at present far ahead 
of the clinical aspect of diagnosis, and far superior to the average 
treatment afforded the cancer patient. That poor pathological 
diagnoses are made in some places in this country, none can den.v, 
but by using the well-trained pathologists now available in the 
manner suggested b}' this Societj* and the American College of 
Surgeons, namely, by li.aving a pathologist .‘ferve more than one 
hospital in smaller cities, conditions would be improved immensely 
and the untrained men would have to brush up or quit. This 
method would not correct the entire situation at once, but if 
profitable financial futures arc guaranteed young men by hos- 
pitals and support by their confrere.^; in clinical medicine, nn 
increased supply of better trained men will be furnished to those 
pkaecs wlierc they are needed. I believe that organizations en- 
deavoring to strengtljon .‘scientific medicine and particularly labo- 
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ratorj' diagnosis should exert their major efforts on delinquent 
hospitals and lukewarm clinicians so they might arrange for 
satisfactory financial support of good pathologists. This should 
be done rather than endeavoring to change the entire scheme of 
the practice of pathologj’- by advocating that it be practiced by 
men whose plan is to use the position as pathologist as a mere 
stepping stone toward clinical medicine or surgery. 

Those already in the field have abundant opportunities to aid 
in the cancer campaign and can serve as others cannot on our 
hospital staffs. Our position is the comer stone of the problem 
in the indi’vdduai patient and not merely that of diagnosing the 
tjqje of tumor under a microscope, perhaps several days after a 
surgical specimen is sent to a laboratory. It should begin in 
many cases before clinical diagnosis is made or treatment started. 
We should be, as Dr. Simpson stated last year in his presidential 
address, consultants, paid or otherwise, and if our clinical training 
has been slighted in the past, tumor cases will certainly furnish 
material for increasing our own diagnostic abilities. Following 
this we should be on hand in the operating room to give opinions 
on gross tissue specimens followed by frozen sections if necessarj’’, 
in order that proper treatment may be established immediately. 
It has been m}’’ experience that the better surgeons are anxious 
for all the detailed information thej'- can get. Also, more patients 
every year are asking for prompt diagnosis on their tumors before 
mutilating surgerj'^ is done. We must furnish this service to 
accomplish properly our work. 

I should not need to mention to a group of pathologists that in 
case of death a necropsy should be performed on aU cancer pa- 
tients, but a look at the post mortem statistics in many hospitals 
will convince any one that many are missed. It is common 
experience that post mortem consent is easier to obtain in cases 
dying from cancer than from other causes of death, and often a 
little gentle prodding from the pathologist will mduce an attend- 
ing physician or his assistant to gain the necessary permission. 
PartiGularl3'- important are post mortem studies of cancer patients 
treated by roentgen raj-' or radium, especially in those given the 
stepped up dosages used in well equipped clinics at the present 
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time. Without such studies we can never know what is being 
done by these agents. Incidenth’’ it is important that the 
pathologist acquaint himself with the picture presented by 
heavil}' radiated tissues otherwise he may make pitiful nhstakcs 
in cases of biopsies or surgical specimens from treated cases. 

Furthermore, the pathologist should be one of the most active 
indi\'iduals in the cancer cUnic in his hospital, or, if none exists, 
he should endeavor to impress on his staff the necessity for such a 
clinic. He, ha%'ing no axe to grind and being in a neutral position, 
can often ser\^e as the arbitrator in disputes between the radical 
surgeon and the over-enthusiastic radiotherapeutist, or between 
the over-pessimistic internist and the zealous dermatologist. 
With a little extra work on his part he can demonstrate gross 
material and microscopic preparations of tissues removed from 
patients before or after presentation before the clinic. Most 
clinicians .are anxious to see such material if presented properly. 

In smaller hospitals particularlj'-, the pathologist can aid a 
great deal in tetiching his own staff by summarizing and analyzing 
the records and end results in cases of malignanc}' treated in his 
ov,*n hospital, where such attempts by one or more clinicians nright 
not be favored by some of the staff because of professional rivalry, 
personal or other reasons. By such analysis the results of various 
methods of treatment can be evaluated, mistakes in diagnosis 
and therapy can be impersonally discussed, and pertinent data 
can be obtained as to the variation in the clinical course depend- 
ing on the type and grade of the tumors, the location and extent 
of the involvement, et cetera. Tins material may not be as 
abundant as in some Larger institutions, but oftentimes it is more 
interesting, since the ca.ses arc those actuallj' seen by the local 
men, including not only the man who trcat.s only an occasional 
case hut also those who handle larger numbers but never stop 
long enough to take stock of tbeir final results. 

Also the pathologist, realizing the necc-^sitj- for more infor- 
mation about cancer among clinicians and p.athologists alike, 
should sec to it that case reports or papers on m4alignant dise.aso 
lx* presented more often on the progr.ams of st.aff meetings or 
those of local, county, state, or even national organizations. He 
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shoiiid take the time and effort to work up interesting eases, 
including gross and microscopic photography for presentation 
by the clinician or himself, and although it may cost him a large 
amount of labor and effort, in the long run the knowledge gained 
will be worth the price, and the cementing of friendship with his 
clinical confreres will more than repay him . 

Before closing, may I mention a few methods which we as a 
Society should support or sponsor in disseminating information 
on the pathological diagnosis of tumors to pathologists. Needless 
to say, the best way is to take time off and study at some of the 
larger clinics here or abroad, but in these days this cannot be done 
except by a few. Failing that, we can bring the tissues to the 
pathologist. This we have started in the form of our Tumor 
Registry under Dr. Brines’ committee who are collecting slides 
accompanied by histories, et cetera of tumors from all organs of 
the body. These will be sent out as loan slides (five or more sets 
will be available) and should serve as topics of discussion for 
small groups of men. This registry is in no way to conflict with 
the Bone Tumor Registry of the American College of Surgeons 
or the Lymphatic Tumor Registry of the American Association 
of Pathologists and Bacteriologists. On the contrary, support 
of these registries is more than desired since material sent to 
them serves as a source of information in the reports of the study 
of the large numbers submitted, and also the individual patholo- 
gist who sends in a case has the benefit of the best consultation 
in the country. 

Furthermore, our state counsellors or men chosen by them 
should organize small units of pathologists in places where no 
regular pathology society exists, as has been done in some of the 
states already. By a little effort arrangements can be made for 
visits by men of larger experience, and in turn the visitor, I am 
sure, will be repaid by seeing material fuUj’- as interesting as in 
his own hospital or university. 

Another scheme which works splendidly and which might serve 
as a model for other states is the holding of semiannual round 
table meetings as is done under the auspices of the Cancer Com- 
mission of the vState Medical Society in California. Eight or 
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ten cases are presented clinically, gross specimens or lantern 
slides are demonstrated, and then the slides of the tissue are 
examined, each man having his own slide, followed bj' a vote on 
the diagnosis. The man presenting the case then discusses his 
own diagnosis, followed by general discussion. An average of 
tliirty-five to forty pathologists attend the meetin]^ and return 
with a full set of slides of rather difficult tumors for future refer- 
ence. These meetings, if thej’’ serv'^e no other purpose, serve as a 
stimulus to those men who have poorly made slides to paj' atten- 
tion to this very \dtal point in tissue diagnosis. 

Finally, in behalf of the tumor patients of this countiy who 
come to medical men, ma3^ I recommend that we all consider the 
subject of tumors more fulty than ever, not onty from the stand- 
point of how man}' mitotic figures there are in a microscopic field 
but from the viewpoint of curing the particular patient wo arc 
interested in, and from the general viewpoint of the handling of 
the entire cancer problem. We have as yet only scratched the 
surface. Let us dig deeper, help when we can, and above all, 
furnish accurate information and proper diagnoses from our own 
Laboratories, scnitinize careful!}' new developments of treatment, 
stress cancer to our students and keep our colleagues alive to 
the subject. 



CLINICO-PATHOLOGICAL RELATIONSHIP IN COMION 

BREAST LESIONS=^ 

FREDERICK H. LAMB 
loot American Bank Building, Davenport, Iowa 

The statistical portion of this siir\’'ey is based on the clinical 
and laboratory records of 255 patients admitted to St. Luke’s 
Hospital, Davenport, Iowa, and St. Anthony’s Hospital, Rock 
Island, lUinois, for the diagnosis and treatment of breast disease, 
within the ten year period from 1924 and 1933, inclusive. During 
this decade the total combined admissions were 34,464, exclusive 
of dispensary and out patients, but including an undetermined 
number of readmissions. 

Since the average number of patients in each institution has 
been approximately the same, the first five of the following tables 
are arranged so that the statistical data in both series may be 
compared. In the remaining two tables, the totals are combined. 

From table 1, it will be seen that nine patients were considered 
to have inoi^erable malignancies, and that thirteen, presumably 
with carcinomas, were treated nonsurgically, although there was 
no histological verification, and both groups have been elimi- 
nated from further consideration in this report. In 214 cases 
from which histological examinations were made, no pathological 
lesion was recognized in nine instances, other than simple or 
involutional atrophy. 

As indicated in table 2, the incidence of malignant disease 
comprised about one-third of the total number; benign tumors, 
a little less than one-half; cystic disease, approximately 11 per 
cent, and infiammatory lesions 6 per cent. 

In this series, the malignancies were not classified originally 
with a view to grading the degree of anaplasia, except in so far 

* Presented at the Clinical-Pathological Conference, Februarj-^ 8, 1934, 
St. Anthony’s Hospital, Rock Island, Illinois. 
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as the general histological architecture of the neoplasm might 
serve that purpose. The terms adenocarcinoma, scirrhous and 
medullary carcinoma have long been used to designate respec- 
tively the tendenc}’ to gland formation, a relative abundance of 


TABLE 1 


1 

ftT, L17KE5 1 

ST, Aumosr 

^OTA^ 

Brenst casos (1924-1933) ^ 

137 

118 

255 

Incised and drained 

2 

5 

>* 

/ 

Inojicrablc (carcinoma) 

4 

5 

9 

Treated nonsurRically 

1 

12 

13 

Examined histologically 

121 

93 

214 

Acquired anoin.'ilics (adult hypertrophy). 

3 

0 

3 

No lesions recognized* 

5 

4 

9 





* Except simple or involutional atrophy. 


TABLE 2 


I.vciDnNCE OF Vaihocs Lesions 



ST. 

ST. 

TCrTAL 

ANT»0?#Y 



?.Ia!ignancics 

42 

31 

73 

3.5. G 

Benign tumors 

48 

42 

90 

43.9 

CvKiic disease 

14 

9 

23 

11.2 

InQamm.ntory lesions: 

Acute pyogenic (multiple nhscci^scs 1 

Chronic mastitis (exudative nnd fibrous/ 
Tuberculosis 

5 

] 

7 

0 

12 

1 

5.8 

0,5 

Anom.alicfi; 

Gynecomastia 

o 

0 

0 


1,0 

Adult liv{w.'rtraphv 

3 


1,5 

Uncls'-sified 

1 

0 

1 

1 0.5 


Totals ivith recognized lesions ! 

lie 

89 

205 





fibrous connective 1 issue .stroma, and solid nnassc-s of cancer cells 
with but little fibrous stroma. Deductions drawn from early 
studios in Iiis.tological prognosis implied that adenocarcinomas 
were the least malignant, scirrhous types occupied an interme- 
diate position, and mcdullarj* carcinomas were the most mfdig- 
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Follow-up statistics Imve not always borne out these 
implications, particularly with reference to differences between 
the scirrhous and medullary t3rpes. In reviewing my descriptions 
of histologic sections in individual cases, I find that I have referred 
frequently to the number of mitotic nuclear figures, to the chro- 
matic character of the nuclei, pleomorphism, and variation in 
size of both cells and nuclei, to the diffuse or circumscribable 
character of carcinomatous infiltration, to the presence of inflam- 
matorj’- or lymphocytic infiltration, and to evidence of secretory 
activity of both parenchyma and stroma. These observations 


TABLE 3 
Malignancies 


TTPE OF TVliOn 

ET, J^VKTS ; 

6T. ANTHOXT 

TOTAL. 

Scirrhous 

17 

10 

27 

With extensive fibrosis 

2 

0 

2 

Far advanced 

2 

1 

3 

Adenocarcinoma 

3 

4 

7 

Papillary cj*st 

0 

3 

3 

Partly scirrhous, alveolar, or medullary 

8 

5 

13 

Medullary 

7 

5 

12 

Paget's disease of nipple 

Sarcoma: 

1 

3 

! 4 

1 

1 

Alveolar 

1 

0 

1 1 

Fibrosarcoma 

1 

0 

1 


were made in a purely objective manner, however, and without 
regard to any formula or formal system for histological prognosis. 
A correlation of these and other factors has been undertaken by 
the reexamination of sections from the paraffin blocks in this 
series combined ndth a larger group of breast cases. There is at 
present, a wide difference of opinion among pathologists regarding 
the merits of histological grading. 

I^inety cases (44 per cent) of the 205 cases in which patho- 
logical changes were recognized were classified as benign tumors. 
Solid adenofibromas made up about 60 per cent of the group of 
benign tumors, while cystadenofibromas and adenofibromas with 
■widely dilated ducts accounted for approximately 25 per cent. 
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As a practical point, cystadenomas which contain blood, those 
lined by soft partly necrotic tissue, and those which have thick 
rigid walls should be carefully examined for endenccs of malignant 
transition. Early carcinomatous change was obsen’ed in one 
cystadenoma in this series. 


TABLE 4 
Benign Tmiona 


rrrn or rcMon 



TOTAt 

Atlenofihroma: 

Peri- or infracanalicular 


1 

1 

2S 

49 

tVith mvxomatoiis degeneration 


0 

2 

With fliffuso mastitis. 


1 

4 

Cvstadcnofibroma 

12 

s 

20 

With early malignant change ‘ 

I 

0 

1 

With chronic mastitis 

1 1 

0 

1 

Kctatie ducts onlv 

1 2 

i 0 

2 

Adenoma 

! 3 

2 

5 

Ltpom.n 

1 3 

1 

! 3 

G 



TABLE 5 

Cystic Dibeare and iNKLAMMATonv Ckangeb 


LrAxo?f 



TOTAX. 

i 

CjTitif disc-aso: j 

1 

1 

1 


Large and small cy.sts | 

14 


2.3 

Adenom,atou.s hypertrophy of lobules/ i 

Galnetocele 

1 

0 

1 

Infiammatory rhangea: 

.Acute, pyogenic (multiple nbpre.s.se.s) 

1 

r, 

C 

Chrffnic mastitis (cxud.alivc and fibrous) 

3 

2 

a 

Tui>ercu!ofliH 

1 

0 

i 


Twenty-four cases (12 per cent) of the total were regarded ns 
cy.stic di.scasc of the J>rcast (Reclus’s disease). In certain stages 
of development the di.stinclion.s between retention cysts, cystic 
disease, or cystic mastitis, and cystadenomas are not always clear 
cut, U.Rually the character of the stroma, and the nhscnco of 
j’lnrdl satellite cysts help to difTerentiate cystadenomas from cystic 
mnstitis. Retention cysts often contain a liquid or sernisoUd 













COSaiON BREAST LESIONS 


331 


milky fluid. That type of cystic disease in which there are solid 
masses of cells presenting microscopically an adenomatous hyper- 
trophy of the lobules is of special interest since it may be mistaken 
for adenocarcinoma. This has been considered by some patholo- 
gists to be a precancerous lesion, yet it differs sharply from car- 
cinoma in that the glandular hyperplasia retains a lobular arrange- 
ment. So far as can be determined from follow-up records in this 
small series there has been no instance of carcinoma developing 
after simple excision or mastectomy for cystic disease. 

In table 6 an attempt has been made to correlate the incidence 
of palpable lymph nodes as reported in the clinical histories with 
the post-operative examination of tissues, and the. mobility or 


TABLE 6 

Ade.vopatht ako MoBriiiTr 


1 

GLANDS— PRE- 
OPERATIVE i 

EXAiCr.VATfON j 

GLANDS— POST- 
OPERATIVE 
EXAMINATIoy 1 

MOBILITT OF TGMOS 

Pres- 

ent 

Ab- 

sent 


Pres- 

ent 

Ab- I 
sent j 

Unre- 

ported 

Fixed 

Fic« 

Unre- 

ported 

72 malignancies 

38 

25 

19 

47 


4 

33 

29 

10 

80 benign tumors 

10 

48 

12 

4 

62 

14 

3 

64 

13 

20 cj'Btic disease 

2 

15 

3 

1 

14 ! 

1 

5 

2 

17 

1 


fixation of the various breast lesions as recorded in the clinical 
findings. A number of clinical records in the series had to be 
discarded due to incomplete data. Not all of the records from 
which table 6 is made up were as complete in this respect as 
might be desired; the deficiencies are indicated in the table in 
columns headed “unreported.’’ For example, in the seventy- 
two malignancies, palpable Ijunph nodes were noted in the 
clinical histories in thirty-eight cases; absence of palpable nodes 
was noted in twenty-five cases; and no notation was made in nine 
cases. In the gross examination of the tissues, enlarged lymph 
nodes were found in forty-seven cases, no nodes were foimd 
in twenty-one, and in four instances notation was not made. 
The figures set down opposite the eighty benign tumors, and 
twenty cases of cystic disease are to be interpreted in the same 
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manner. Summarizing, in a general way, that portion of the table 
referring to adenopathy, it will be noted that palpable l>mph 
nodes were found preoperatively at the time of examination in 
about one-half of the patients suffering from malignancies. 
Post-operatively enlarged nodes were found in approximately 
two-thirds of these cases. Enlarged Ijinph nodes were found 
rarely in association with the benign tumors and cases of cystic 
disease, although other palpable masses were occasionally mis- 
taken for enlarged nodes. 

hlobility, as the term is used in this table, refci-s not alone to 
nodular fixation or freedom of movement, but in order to simplify 
the analysis, it includes dimpling of the skin, retraction of the 
nipple and subdermal thickening. Only those breast nodules 
were classified as freely movable winch were not fixed, and which 
were unaccompanied hy retraction, dimpling and subdennal 
thickening. In twenty-nine cases (40 per cent) of the malignan- 
cies of tills series, the neoplasm was freely movable at the time 
of examination. It should be remembered that malignant nodules 
centrally located •natliin the breast remain movable until exten- 
sion and infiltration involve the dermal or subdermal Ijmphatic 
spaces, or the undcrljnng muscle fascia. It is an important 
point that these well known clinical signs are of diagnostic value 
only when they are present; their absence should not be taken 
as cadence against, malignancy, especially in the case of an intra- 
mammary nodule. 

There is pos.sibIy no better illustration of the advantage of 
cooperation between surgeon and pathologist, than in the man- 
agement of breast disease. That cooperation i.s especially de- 
.rir.'ible in the most common manife-station of breast disca.sc, 
namely the solitary mobile nodule. means of tlie frozen .sec- 
tions, the character of its histologic structure may be detennined 
within a few minute.s, and the .scope of the operation planned 
accordingly. E,x])crience with frozen sections over a period of 
years has repeatcdi 3 ' demonstrated their practical worth. !More- 
over, cxploratorj' operations should not be perfonned iinle.«s the 
surgeon is prepared either alone or with the aid of a pathologist 
to cvlabiish the diagnosis and proceed with the radical operation, 
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if carcinoma is found. The less experienced surgeon, who relies 
on his knowledge of gross pathology alone assumes an unenviable 
degree of responsibility. 

From the standpoint of age incidence, about 85 per cent of the 
benign tumors occurred in patients under fifty years, while ap- 
proximately the same percentage of malignancies were found in 
persons over forty years of age. The age incidence of cystic 
disease approximated that of benign tumors. 


TABLE 7 

Age Geoots in the Combined Series 


Acts 


muons 

CTSnC DISEASE 

10-19 

0 

1 

0 

20-29 

1 

15 

4 

30-39 

6 

36 

5 

40-49 

23 

32 

8 

50-59 

18 

3 

3 

60-69 

14 

4 

1 

70-79 

9 

1 

0 

80-89 

2 

1 

0 


DIFFERENTIAL DIAGNOSIS 

It is important to determine promptly and decisively the 
nature of breast nodules. There are but few, if any, valid reasons 
for such advice as “to wait and see what happens.” It would be 
far safer for the patient if the physician were to assume that all 
breast nodules were malignant imtil proved otherwise. 

Errors in diagnosis, and consequently the treatment based on 
that diagnosis if uncorrected, occur most commonly under three 
headings: 

(1) A small, circumscribed, freely movable, isolated nodule 
without any sign of attachment to the skin or nipple occurring 
in a young woman often leads to the diagnosis of adenofibroma, 
when actually the nodule is malignant. As pointed out in the 
discussion under table 6, nearly 40 per cent of the malignant 
nodules in this series were movable and without skin attachment ; 
and as shown in table 7, 12 per cent of the breast lesions in women 
under forty j’-ears of age were malignant. 











334 


FREDERICK H. LAMB 


(2) A sloB'ly grou'ing, firm, circumscribed mass unattached to 
the skin or underlying muscle, and B-ithout palpable axillary 
glands is assumed at times to be benign, on the basis of a long 
history. Actually such a nodule may well be a duct carcinoma, 
or sloB’ly groumg c 3 'stadcnocarcinoma free of attachment in spite 
of its size. 

(3) The presence in one or both breasts of more than one 
tumor throws the weight of evidence against malignancy, and 
favors the diagnosis of benign lesions.^ hlultiple tumors mai' be 
fibroadenomas, or still more likelj' some form of cj’Stic disease. 
Pain and tenderness are less frequently associated wdth fibro- 
adenomas than with cj’stic disease. A conservative operation 
maj’’ be planned therefore in the treatment of multiple painless 
nodules, and if at operation these tumors are found to be solid, 
local excision with a margin of normal tissue is adequate. On 
the conirarj', mastectomj' is the operation of choice in multiple 
cj’stic tumors. Both large and small c^'stic nodules are frequent]}’ 
surrounded by an area of smaller microscopic cysts extending 
for some distance into the mammary tissue. TiTiile the larger 
cysts are not likely to undergo malignant transition due to degen- 
eration of the glandular epithelium, the epithelial cells of the 
smaller cysts arc more active and probably more responsive to 
whatever .'Stimulus induces malignant change (Schimmelbush’.s 
disease). Although malignant transition is uncommon, to remove 
the larger cysts and leave the smaller ones is to remove the more 
innocent lesion and leave behind the more dangerous one.* 

SUMMARY 

A knowledge of the clinico-pathological relationships in brea.st 
disease is the basis for its intelligent management. Tlie .simple 
classification of benign and malignant tumors, cystic and inflam- 
matory disease cov’crs the vast majority of lesions with vdiich 
one may be confronted. Some of the natural limitations in tlic 
difierential diagnosis of the most common brea.st lc.sion, namely 
the snlit.‘jry mobile nodule, ha%'c been emphasized in n Ftafistic.'il 
way. It ha.s Ijecn pointed out that multiple lesions in one or both 
bneists arc likely to lie benign solid tumors or a typj* of cystic 
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disease, and the rationale of simple excision in the former case 
and mastectomy in the latter has been explained. Personal 
experience in the immediate examination of breast tumors has 
demonstrated repeatedly the advantage of this form of coopera- 
tion between the surgeon and pathologist. An exploratory opera- 
tion on the breast should not be undertaken unless one is fully 
prepared to perform a radical operation if malignant disease 
is found. 
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THE CAUSE OF LOCAL REACTIONS FOLLOWING THE 
ADMINISTRATION OF STAPHA'LOCOCCUS 
BACTERIOPHAGE* 


WALTER E. KING, DAVID A. BOA'D, JR., and JOHN H. CONLIN 

From tkc Jlcsenrch and Biological Laboratories, Parlcc, Davis Company, Detroit, 
Michigan and the Vpsilanti State Hospital, Ypsilanti, Michigan 

Some severe local reactions have been observed following the 
hypodennic injection of staphylococcus bacteriophage. Such 
reactions are controlled, to a certain degree, by size of dose and 
manner of injection, and according to past experience, do not 
contraindicate the use of staphylococcus bacteriophage. How- 
ever, the usual appearance of definite local reactions affords one 
means of studying some of the constituents of staphylococcus 
bacteriophage. Therefore this study was undertaken to deter- 
mine the nature of the reaction-producing substance in this 
preparation. 


METHOD 

'Hit' procedure involved the comparative mcnsureincnt and evaUmtion of 
local re.actiorn? following the inlrnderm.al injection of 0.1 cc, or the various 
m.'itcrinls studied. The reactions were measured in millimeter!? and rcconlcd 
a,s "circumyeribc?!” or "diffuKc,” and also as ‘‘verj' rc<l," ‘Ted," or "faint red" 
in intensity. Independent reading-^ were made by two ob.scn'crs to exclude 
jK-fsoiwl bi."..*?. VDiile local rcaclio!i.s are commonly oWervcid following injec- 
tio!i of stapbyiocorcug baclcriopbngc prepared by difTercnt laboratories, an 
effort wri3 made in tbi.« study to .avoid variation in tlic nmlcriats by u.sing only 
the irigrcdifiits and product.s of one lot r)f slaphylococcu.*! bacterioj)hagc. To 
avoid the {K>rsib!e renritir.ntion of tisst Kubjeefs, n new group of indh'iduai.'? waa 
u.‘'<-{i for each acri'-s of injection.s, Wbeu any comparison of re-'ictiori-s W.Vi 
ntlerriple;!, all the .sub.stanres under investigation were injected in tbe same 
rubjcft at the sasne lime to insure n c/unfxnnitive etanciard. In the bffdnninn 
0 I) rrarljons wc.re re-ad at 2-5, -Ih, and 72 houris, but it wn.s obsctvwl that the 


• liiL study wa;5 made iv;vihlo tlwough the kindnes.'? .and e<Vii>{’.’atior) of 
Dr. Ge-jrge F. Inch, Fu^r^rintondent of the A'jt-'ilanti State fftwpital. 

.TIG 
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reaction reached the maximum at 24 hours and nothing could he learned from 
the fading residual. Therefore, in this investigation, the 24-hour reaction was 
the only one considered. 

In order to conduct comparative studies of reactions under 
different conditions, it was necessary first to determine the reac- 
tion effect following the injection of staphylococcus bacteriophage. 
Fifty subjects were given 0.1 cc. of staphylococcus bacteriophage. 
Of these forty-seven showed a marked erjdhema which in some 
cases was almost inflammatory in character. To this group was 
also given simultaneously; 0.1 cc, of 1:10 dilution of the same 
bacteriophage, and forty-four positive results were secured, but 
the reaction was markedly diminished in size and intensity. Also 
simultaneous injection of 0.1 cc. of 1 :20 dilution of staphylococcus 


TABLE 1 



tJXDILUTED BACTEiaOPHAGE 

I.-IOdilction 

1:20 DiLtmoN 


mm. 

mm. 

mm. 

1 

60 .X 70 (very red) 

16 x40 

10 X 14 

2 

45 X 60 (very red) 

20x35 

12x 13 


bacteriophage gave forty-four positive reactions but with a further 
diminution of the size and intensity of the reaction. 

Table 1 illustrates two typical reactions from the series of 
fifty cases. 

In normal individuals the size and intensity of reactions follow- 
ing the iniradermal injection of staphylococcus hacteriophage is 
directly dependent on the concentration of the product. 

The heat lability of the reaction-producing factor was then 
studied. Staphylococcus bacteriophage was boiled for half an 
hour with reflux condensation to avoid concentration, and the 
resulting product was given intradermally to fifty subjects in 
doses of 0.1 cc. Reactions resulted in forty-five cases but the 
size and intensity was much less than with the imtreated phage. 
Bacteriophage was then subjected to autoclaving, the first portion 
being heated for 30 minutes at 15 pounds and the second portion, 
a total of 70 minutes, 30 minutes at 15 pounds, and 40 minutes 
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22 iinund.-;. The firet puve forty-four positive reactions which 
xvcre rnuf'h marked than those of the boiled product. The 
portion pave rcnction.s in thirty-one cnse.s, and the reaction 
in ever:v r.a.^e was much smaller and Icsb intense than with the 
portion': which had been subjected to les-s heat. 

Table 2 shows three typic.al reactions from a scries of fifty cases. 

T/.f readi'nn-produnng suhsfance in staphylococcus bacteriophage 
{.s ifnsitite in heat and the severity of local reaction is dhnmished 
ii: prAp^-rtian In (he degree of heat applied to the product. 


TAHT.E 2 


> 

1 

\ 

, v*LttTAVT:t 

i 

i 

Tr»ii.rf» rit\t;c 

AfTon.AVfP rriAOE 

30 minuK'^, 13 
pounds 

30 tninutM, 15 pounds 
40 minjitfs, 23 pounils 


[ iwt*'- 




1 

i 4j X 4S 

27 X 27 (n’(t) 

17 X IS (red) 

10 X 10 (red) 


1 47 x *5 (h'tP 

2r> s 40 (rreJ) 

18 X 20 (rrd) 

10 X 10 (faint) 


1 fn.n 

2rt s 20 {ir<l) 

12 X 15 (red) 

10 .X 11 


TKSTS WITH rRACTIOXS OR nACTERIOl’IIAGC 

i or the purpo'-'e of tins study, .staphylococcus bacteriophape 
u;!'- cons'den’d to consist of (a) bouillon: (b) staphylococcus torin: 
(r; dte'.r.ti’gralH tfophylocoeci (bacterial protein, endotoxin, and 
nsi'aiaihc products); (d) haeferiophoge (.‘^omc sub.stance or 
p.nspcrty that c.aii'-a.": lysis). 


Bouillon 

lie’ local fcaci'.ou caus-rd by leibip's bouillon in 0.1 cc. doses 
hivr'-tipatf d. '1 hr* bouillon wfus piven inlradcnnnlly to 
ir,* o, hitv indiyidn.'ib in 0.1 ce. do-’cs of n 1:20 and 1:00 
in.'.JviXu bn; v.n pn :tivo reactions wore ob.'-erved, Thebouilhm 
ifitrad-nn’iliy in undiluted form to another .series 
« : Utx nym, v 1th only one imaU, faint reaction. The bouil- 
'.l ,;')’ ., ’'I in one humlrod and fifty other .subjects 
. Vr f . any hr%’d rorierion. Fifteen individuals were 

i-svrn 1 er, „f botiiOnn hypodennically with no 
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reaction resulting. Twenty-five new subjects were then given 
5 cc. of bouillon hj^jodemueally and all results were equally 
negative. 

Bouillon is not a reaction-producing factor in staphylococcus 
lacteriophage. 


Staphylococcus Toxin 

In determining the role of staphylococcus toxin in the production 
of the local reaction, it was first necessary to separate this sub- 
stance, This was done by growing Staphylococcus aureus in 
Leibig’s bouillon for 48 hours under the same conditions as those 
followed in the preparation of bacteriophage and filtering the 


TABLE 3 
Toxijr 


i 

1 

1 

1 

1 

! 

0.1 cc. 

1 

1:10 ] 
DILmOK 1 

1 

j 

1:20 

ijn.tnnoK 

j 

BOILED 

OKE-nALF 

HOUR 

AUTOCLAVED 

30 minutes, 
15 pounds 

30 minutes, 

15 pounds 
^0 minutes, 
22 pounds 


TTirti, 

rnm. 

mm. 

mm. 

mm. 

mm. 

1 

42 X 45 

20x22 

15 X 17 

24 -x .32 

12 X 15 

7x6 

2 

55 X 65 

24x25 

13 X 17 

21 X 22 

Negative 

Negative 

3 

42 X GO 

25 X 25 

17x22 

14 X 30 

10 X 10 

6x7 


culture through a Pasteur filter. The resulting filtrate was a sterile 
mixture of bouillon and staph 3 dococcus toxin. The absence of 
staphylococcus bacteriophage was proved by a series of lytic 
tests. Then a new series of fifty subjects was selected and the 
same procedure followed as with bacteriophage. The skin reac- 
tion from 0.1 cc. intradermal doses of this staphylococcus toxin 
approached in size and intensity the reaction caused bj^ 0.1 cc. 
doses of staphylococcus bacteriophage. Dilution of the toxin 
caused an analogous diminution in the size of the reaction. The 
heated toxin solution followed the beha-vdor of heated staphylo- 
coccus bacteriophage, that is, the more heat apphed, the smaller 
and less intense the skin reaction. 

Table 3 records three t 3 'pical reactions from a series of fifty cases. 
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ShiphiiliKPccuf kmn, tn reaction-producing properties, behaves 
in prnrtiraUg the same manner as staphylococcus bacteriophage and 
is rimiinsly influenced by dilution and by heat. 

Disi ntegrated staphylococci 

A hmsr (niUure of Sfaphyhcoccvs aureus was centrifuged and 
tlie bficteria separated from tlie brotli and toxin. The bacteria 
’.vi re tiicn stispendcd in a volume of physiological saline equal to 


TABLE 4 



I'KItPONS 

Tr«Ti:i» 

powDvr 

llKAtTtOK» 

rt.tiiluif'd fiu'i'ffu'ion 

2.5 

20 

J:ia 

25 

1 

1 '**? *.T- 1 

25 

1 

IV:!i-r5 hrnir 

25 

20 

Auli-rlavi't! rxi fninalc,'!, 15 pounds 

25 

16 

A«‘<'><'!i;\YiS Sa tnitiut^s, 15 pounds; 40 22 ; 



p'nndi 

25 

1C 




TABLE 5 

BAOTiailAt. SCHJ’KNRJON' 



I 1 

tttVTVttX 

i 


boftrn 

OHC-IMI.y 

itotn 

ATrrocbArjcD 

? ;<<• 

] 

i 

1 


COtninnlM. 

IS poutida 

30 tt)inui«, 

IS pmmtb 

40 ininuu^, 

12 poumli 

.'•■i A 3 ) \ 
35 t IS 1 
roint 

15 t 15 i 
V<'.-y ^l;pht ; 

fj"i, 

SxS 

NV^ati-.r | 
NoKnUx'o 

1 

18 .X 18 i 
Hxii 1 
Kiiiiit i 

nm, j 

18 X 18 i 
10x31 
NcKulis’e 

mm. 

IBx 10 

11 X n 

NCRAtiVO 


^ culture. The growth was destroyed 

!V/ \ tricmsol. 'Die re.snUing su.spension was tiicn 

n .. V* ' ^ for several daj's to allow di.rintegration of the 
1^’ I sb’rilit.y. 'fljis solution was tested and 

1 r. » ^ Pfmriplr*. f!^ries of twenty-five .subjects 

*1" / ” and the diluted and heat-treated products of 

“• intrad'-rmaliy. The reaction from the 

■ ^ j.- i.-'.w.i v.u> v-\r,]ly u Fmal} area which was neitlicr as intlnm- 
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matory nor as definitely outlined as either the bacteriophage 
or toxin reactions. Dilutions of the suspension gave very few 
reactions which were usually of anall size. Heat seemed to have 
very little effect on the bacterial protein and heat-treated solu- 
tions usually gave reactions on those individuals who reacted to 
the untreated protein. 

The results are indicated in table 4. 

Tj’pical reactions from a series of twenty-five cases are indi- 
cated in table 5. 

Bacierial protein from Staphylococcus aureus is a positive hut 
minor factor in the production of local reactions. 

Staphylococcus bacteriophage 

It is impossible by the use of heat to destroy the lytic principle 
in staphylococcus bacteriophage without also affecting the toxin. 


TABLE 6 



BAcrrniopHAGE j 

COKTEOL I 

COXTTSOIr 

BOCIU.OX 

0.2 per cent 
tricresol 

i 

0.5 per cent ! 
phenol 1 

Untreated 

0.2 per cent ! 
tricresol j 
bouillon 

0.5 per cent 
phenol 
bouillon 


rnfri. 

mm. 

mm. 




1 

40 s 50 (red) 

40 X 50 (red) 

30 X 55 (red) 

Negative 

Negative 

Negative 

2 

35 X 4.7 (red) 

35 X 48 (red) 

SO X 50 (red) 

Negative 

Negative 

Negative 

3 

47 X 60 (red) 

40 X 65 (red) 

45 X 65 (red) 

Negative 

Negative 

Negative 


After a series of tests, it was determined that the Ijtic principle 
was destroyed by 0.2 per cent tricresol and also by 0.5 per cent 
phenol. 

One lot of staphylococcus bacteriophage was dhdded into three 
parts. To the first portion was added tricresol (0.2 per cent); to 
the second portion was added phenol (0.5 per cent) ; the third 
portion was used as the control. The results of tests proved that 
lysis was absent in the first and second, but present and active 
■ in the third. Another series of twent 5 ^-five individuals was given 
0.1 cc. doses of the three portions with control doses of 0.2 per 
cent tricresol bouillon, 0.5 per cent phenol bouillon, and unpre- 
served bouillon. The three phage solutions caused reactions 
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approsimr.tdy cqunl in dze and intensity. The controls were 
fonsistently negative. 

'i able 6 shows typical results from a scries of twenty-five cases. 

7 h*' chtnv.cal dcstruclion of the hjlic prij}ciplc in staphiflococcus 
l-ia‘-nophngc dnra not dunim'sh (he. size and intensity of the skin 
Tract tor.. 


Sir.phyittcoeous ftureu« culture 
(•} liters) 


(A) 

rcliuro 

(2 litf-r*) 


fA) 

.t'll! CniT-ll tsr!i(:Ut>t of 
! 

(.\) 

C* fr.s>fr'i“« rtn{i*iyI(y„c-<'U< 
V ri 

V- litf fA 


1 


m 

Staphylocornus culture 
(2 liters) 


(»1) (li) 

Slaphylococcus culture Stnphvlococcus culture 

ft tri..^s ... 


(I liter) 

! 

-f 

.•\ti<l 0.2 per cent 
triere.'fol 




(1 liter) 

i 

CcntrifuRC 

i 


(HI) 

Sterile rolmion toxin 




I 

(n 2 ) (B 2 ) 

Kupf'rnntent Ori;ani.TOt.*5 

.and .lf.inf.'!.r:ite<l fluid. Kt.nphylo- su.‘»pen(ie(i 
rtapfiyi-rt-oeei cocrie toxin in pliyaio- 

(I liter) loKic saline 
{! liter) 

bo lytic prineiple pre.^enf. 


Of nKACTioN'-pnonucr.vG con*stiti;i:n*t.s 

^ planted into 4 litem of UibigV: 

V. ” /L ‘ the culture was divided into 

s:rrr.n;t’ ''tided to a small 

‘ '■ Y''^*‘^''Thage of known tictivity jind 

’ ^^apay^>eoecus h.'wteriophape. When 
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flask “A” began to clear, culture “B” was divided into two equal 
parts (Bl and B2). To B1 was added 0.2 per cent tricresol to 
destroy growth, nith the subsequent production of a bouillon 
solution of staphylococcus toxin and disintegrated staphylococci 
in a concentration equal to that in the completed staphylococcus 
bacteriophage. At the same time, culture B2 was centrifuged 
and the organisms thromi down. The supernatant fluid was 
removed and passed through a Pasteur filter to insure sterility. 
This fluid (1 liter) represented bouillon solution of staphylococcus 
toxin in a concentration equal to that in the completed staphylo- 
coccus bacteriophage. The organisms which had been thrown 
down were suspended in a liter of phj’-siological saline, making a 
staphylococcus suspension of a concentration equal to that of 


TABLE 7 



COMPXXTED 

BACrrKIOPHACE 

(I) 

STAPHYLOCOCCI 

TOXIN 

DISJKTECIIATED 

STAPHYLOCOCCI 

(2J 

STAPHTLOCOCCCS 

TOXIN 

(3) 

DISINTEGRATED 

STAPHYLOCOCCT 

(4) 

bouillon 

CONTROL 


tnm. 

mm. 

mm. 

mm. 


1 

55 X so (red) 


55 X 

60 (red) 

30 X 35 (red) 

Negative 

2 



45 X 

55 (red) 


Negative 

3 



65 X 

90 (red) 

33 X 40 (red) 

Negative 

4 


71 X 105 (red) 

60 X 115 (red) 

5x5 (faint red) 

Negative 

5 

51 X 85 (red) 


44 X 

80 (red) 

20 X 24 (red) 

Negative 


disintegrated staphylococci in the completed staphylococcus 
bacteriophage. Further growth was destroyed by 0.2 per cent 
tricresol. 

Repeated tests for B’-sis showed that the lydic principle was 
absent in everj’’ fraction except in the staphylococcus bacterio- 
phage. In the latter it was present and active. (See chart 1.) 

This procedure gave four fractions: the concentration of each 
active principle was equivalent to its concentration in the com- 
pleted staphylococcus bacteriophage. It was then possible to 
judge the reaction-producing properties of each component in 
comparison to each other and in comparison to the completed 
staphylococcus bacteriophage. Intradermal injections (0.1 cc. 
doses) were given to a new series of twenty-five indridduals. 
Typical reactions from the series are shown in table 7. 
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From the above results it can be seen that the skin reaction of 
completed staphjdococcus bacteriophage (1) is approximately 
equal to the reaction of combined staph 3 ’lococcus toxin and dis- 
integrated staphj'lococci; (2) the reaction to completed bacterio- 
phage is approximate^* the sum of the reactions to staphjdococcus 
toxin and disintegrated staph 3 'lococci; (3) the reaction of staph 3 '- 
lococcus toxin approaches in magnitude and intensit 3 * the reaction 
of the completed bacteriophage; (4) the skin response to dis- 
integrated staph 3 dococei is small and slight in comparison to that 
in the case of staph 3 ’lococcus toxin or completed bacteriophage. 

The reaction caused by the intradermal injection of staphylococcus 
bacteriophage is practically equal to that produced by an equal con- 
centration of staphylococcus toxin and disintegrated staphylococci 
from the same lot of prodxict. The reaction is largely due to staphylo- 
coccus toxin but is in some degree dependent upon the presence of 
dishdegrated staphylococci. The presence or absence of the lytic 
principle does not influence the frequency or degree of reaction. 

SUMMARY 

The present stud\* has included the use of 425 individual test 
subjects who received 1625 intradermal injections, and forty 
individuals who were given h 3 qjodermic injections. 

The results clearty indicate that the major reaction-producing 
factor in staph 3 *lococcus bacteriophage is the staphylococcus 
toxin present. 

In consideration of these findings, the question arises as to 
whether the therapeutic value ascribed to staphylococcus bac- 
teriophage when used h 3 ’podermicall 3 ', is due in some measure 
to the presence of staph 3 dococcus toxin. 
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BLOOD IODINE STUDIES 

IV. The Clinical Determination oe Iodine in Blood, 
Urine, and Eeces 

FRANCIS J. PHILLIPS akd GEORGE M. CURTIS 

From the Departments of Medical and Surgical Research, and of Surgerg, of The 
Ohio State University, Columbus, Ohio 

The interdependence of iodine and normal thyroid function is 
securely established. Extensive clinical studies are clarifying 
the significance of the blood iodine.®* Sturm’s discoverj'^," 
that the blood iodine is increased in hiTierthyroidism, has been 
amply confirmed. There is an increased loss of urinary iodine 
in patients with hj^perthyroidism.^ The relation of iodine me- 
tabolism to toxic goiter is receiving extensive attention. As a 
consequence the blood iodine, the urinary excretion of iodine, the 
iodine of the feces and the loss of iodine in the perspiration are 
assuming an increasing import in clinical investigation. As 
these investigations are becoming more widely lmoi\Ti and appre- 
ciated, adequate clinical methods for the biochemical determina- 
tion of iodine are being sought. 

Quantitative methods for the determination of the minute 
amount of iodine normally present in living things have long been 
in use. These methods, however, have, in the past, proved to be 
successful only in the hands of a few' experienced chemists. In 
fact, the early results of Chatin,*- < published betw'een 1850 and 
1870, were rridcly doubted and later forgotten. Contemporary 
chemists could not verify them, von Fellenberg’s'® extensive 
and convincing studies have given them a belated confirmation. 

Bourcet,- Blum and Griitzner,' Hunter,” Kendall,” von Fel- 
lenberg, T^eitch and Henderson,” Remington,^® McClendon,” 
Turner,*' Veil and Sturm,- Lunde and Closs,*^ Da\'is and Curtis,® 
Karns'**'® and von Kolnitz,’® have contributed to the develop- 
ment of methods for the determination of iodine in biological 
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substances. Recent progress is largely the result of von Fellen- 
berg’s contributions. 

The primarj’' purpose in making this particular investigation 
was to develop a method for use in the clinical laboratory. The 
method here presented is based upon the fundamental principles 
described by von Fellenberg. It makes possible the extensive 
clinical investigation of iodine metabolism. We have used it in 
investigating the blood iodine® and in other studies,®- ® The 
volatility of iodine and the dissociability of its compounds make 
the analyses of such small amounts as are present in blood 
extremely difficult. Therefore, best results are obtained when 
the procedure is followed meticulously and is carried out in the 
minimum amount of time. 


BLOOD 

Blood is anah'zed in 10 cc. duplicate samples. T^Tiile carefully rotating a 
thoroughly cleaned 6 cm. nickel crucible containing an accurately measured 
portion of whole oxalated blood, 10 cc. of a saturated aqueous solution* of 
iodine free potassium hydroxide is added. The resulting dark mass of blood 
and KOH is boiled on a hot plate, or over a Bunsen flame, until the proteins 
are well hydrolyzed. When the mass has condensed to the point that it no 
longer foams vigorously, hydrolysis is usually complete. The crucible con- 
taining the homogenous mass is then placed in the mufiBe furnace set at 400°C. 
During this time and during the succeeding heating the crucible must be care- 
fully watched in order to detect and control any excessive bubbling and froth- 
ing that occasionally may occur. An automatic temperature controller is 
necessari' to maintain the muffle furnace constantly at the above mentioned 
temperature. After heating for one half hour the crucible is removed, cooled, 
and the mass thoroughly moistened with iodine free distilled w-ater. The crust- 
mg on the walls of the crucible is well rinsed down. The water is best evap- 
orated over a Bunsen burner. The crucible is then replaced in the muffle 
furnace. A slow* stream of ox\'gen is admitted from a large cylinder to the 
combustion chamber of the furnace. The cooling and moistening process is 
repeated at t-w'enty minute inten-als. This procedure must be repeated until 
the charred mass is completely oxidized. T\Tien completely oxidized the origmal 
mass has a grajish appearance. 


* We are indebted to Dr. D. Roy McCuUagh of the Cleveland Clinic for his 
recent suggestion as to the use of large amounts of KOH in hydrolyzing the 
blood before it is ashed. 
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Tlic water soluble salts are now extracted from this completely oxidized 
mass witli three 15 cc. portions of iodine free distilled water. The solution is 
prevented from creeping over the edge of the crucible by greasing the lip with 
a thick vaseline. Each extract is filtered through the same Wliatman No. 44 
filter paper. This grade of filter paper, 9 cm. in diameter, has been found 
adequate. The filtrates are collected in another thoroughly cleaned nickel 
crucible. A nickel crucible is used in this stage because it will better withstand 
the later scraping and kneading of the dried salts. The filter paper is always 
allowed to drain between extractions. The transfer of the extract vmst be done 
qmntilalively. After the last transfer has drained down, the inside of the 
funnel is sprayed with a few cubic centimeters of iodine free distilled water to 
insure complete solution and filtration of any remaining salts. The filter paper 
containing the insoluble oxides, and salts, is discarded. Repeated analyses of 
thtse filter papers, and of the contained oxides and salts, have shown that no 
appreciable amount of iodine remains in the filter paper after this thorough 
washing. 

To make possible the alcoholic extraction of the iodine salts from the salt 
mixture, the combined distilled water extract from the filtrations is evaporated 
nearly to dryness, preferably on a steam bath, or in any way that does not 
c.auEC spattering, Tlie crucible is then removed and the remaining liquid care- 
fully evaporated to a semi-viscid consistency over the low flame of a micro 
burner. The crucible should be constantly rotated during this process. This 
rotation minimizes spattering at the beginning of the evaporation process. 
At the end it facilitates the formation of smaller crystals. The presence of 
snail crj-stals is necessary for the complete extraction of the iodine salts with 
alcohol. The optimum amount of evaporation is readily learned from experi- 
ence. The point at wliich the solution begins to show crystallization, as evi- 
denced by the formation of large bubbles, indicates an adequate amount of 
evaporation. The rotation must be kept up after the crucible has been removed 
from the flame and until the salts have completely crystallized into a firm 
grayish mass. This crystallization will occur at room temperature. 

The iodine salts arc now’ extracted from the mass of crystallized salts with 
alcohol. Iodine free ethyl alcohol is used. Ninety-five per cent concentration 
has been found to be optimum for the most complete extraction. Since the 
iodine s.alts arc re.adily soluble in ethyl alcohol, they arc quantitatively extracted 
with three 10 cc. portions. Only a minimum of other salts is brought over in 
the extract. It is important to minimize the amount of other salts in the 
extract bcc.ausc they may interfere with the titration. The original mass of 
salts, which should now be a thick homogenous white paste, is carefully kneaded 
in the alcohol with a chisel shaped metal rod. The entire inside of the crucible 
should be well scraped to insure complete extraction of any adhering particles. 
I-lach alcoholic extract is then quantitatively transferred to a 125 cc. Erlcn- 
meycr flask. 
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This cumulative alcoholic extract is now evaporated to dryness on a steam 
bath. If the alcohol is not all boiled off the final titration color may be con- 
fusing. The crystallized salt mixture is then redissolved in iodine free dis- 
tilled water. For the fihst addition 25 cc. are sufficient. Two drops of a 0.0007 
molar methyl orange solution are now added. The pH is adjusted to about 
4.0 by titrating the solution to a faint pink with 0.05 molar hydrochloric acid. 
Two cc. of a freshly prepared iodine free chlorine saturated water are now added. 
The pink color disappears on the addition of the chlorine water. The solution 
is now boiled gently over a Bunsen fiame. The flask should be gentlj' rotated 
to prevent undue bubbling and spattering. Boiling off about 45 cc. of water 
has been found adequate to instire complete removal of the excess chlorine gas. 
The original 25 cc. of water in the flask is boiled down to about 5 cc. Then 
25 cc. more of iodine-free distilled water are added and boiled down to 5 cc. 
Before titration the concentrate must be cooled to about 25°C. The blue color 
of the starch iodine reaction does not appear unless the solution is well cooled. 
One small ciy'stal of potassium iodide is now added. Too great an excess of 
potassium iodide caus^ a violet color to form. This color makes a recogni- 
tion of the end point difficult. Six drops of a freshly prepared solution of 
soluble starch, (about 0.5 per cent), are now added. If iodine is present the 
characteristic blue color, commensurate in density to the amount of iodine that 
is free in the solution will appear within two minutes. The free iodine is then 
titrated with 0.001 normal sodium thiosulphate solution, using an especially 
devised micro-reservoir burette,'^® 


URTN-E 

Urine is analyzed in 25 cc. duplicate samples. While the crucible is being 
carefully rotated 1.5 cc. of saturated KOH are added. The KOH prevents 
loss of iodine when thoroughly mixed with the urine. The mixture is then 
carefully boiled to diyness. This requires about one-half hour. The resulting 
mass is heated in the muffle furnace for about twenty minutes at 400°C., with- 
out supplemental oxj'gen. The crucible is removed from the furnace, cooled, 
and the ash moisten^ with iodine free distilled water. It is then heated again 
in the furnace at 400°C., with supplemental oxj’gen, as in ashing blood. In 
one-half hour a nearlj' white mass of salts remains. The remainder of the 
process is identical with that used for blood. 

FECES 

The principles employed are identical with those as given for blood. Since 
there is a greater amount of organic matter present, it is necessary to add more 
of the saturated KOH solution. Therefore, 1.5 cc. per gram are used in order 
to obtain adequate hydrolysis. If the stool has a high fat content, alcoholic 
hydrolysis may be necessaxyx Before this is employed the mass should be well 
heated over a Bunsen flame until it is of even consistency. The crucible is 
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then placed on the steam bath and 25 cc. of 95 per cent eth}'! alcohol are added. 
One addition is usually sufficient, although more may be necessary. The 
mufllc furnace oxidation is carried out as with blood. This is not difficult if 
the material is well hydrolyzed and, consequently, homogenous. For extrac- 
tion, the water and alcohol increments are increased proportionately to the 
amount of KOII employed. Titration is the same. 

THVROID GLAND 

Analj'ses may be accomplished bj' using the same procedure and the same 
proportion of reagents as for blood. 

MILK 

Analyses of the iodine content of milk are identical with those used for 
blood, except that alcoholic hydrol 3 'sis is employed as described under the 
method for feces. 

WATER 

Water is analyzed in the same manner as urine. Less time is necessary 
because of the minute amount of organic matter normally present. 

REAGENTS 

Potassium Hydroxide, saturated aqueous solution. This is made by satu- 
rating 1000 cc. of iodine free distilled water with “ICahlbaum” KOH. 

Sodium Thiosulphate, 0.1 normal. Dissolve 24.832 gm. Merck’s Blue Label, 
or P-W-R, crj’stalline salt in iodine free distilled w'atcr and make up to 1000 cc. 
Tills reagent should be kept in a dark bottle that is sterile® as well as chemi- 
cally clean. If the reagent is stored in a cool place the normality changes very 
slightly in months. The reagent is checked against the KIO3-HIO3 standard 
everj' two months. The 0.001 normal for the titration is made fresh each 
day by diluting 1 cc. of the 0.1 normal to 100 cc. in a volumetric flask. 

Potassium Di-iodatc, 0.1 normal. Dissolve 3.2496 gms. of KIO3-HIO3 in 
ioilinc free distilled water and dilute to 1000 cc. This reagent is used as the 
standard check for the sodium thiosulphate. 

Ethyl Alcohol, 95 per cent. Made by diluting absolute alcohol with iodine 
free distilled water to 95 per cent. 

Methyl Orange, 0.0007 molar. Dissolve 0.020 gm. of the sodium salt of 
dimethjdamino-azo-benzene-sulphonic acid in 100 cc. of iodine free dis- 
tilled water. 

Chlorine Water. A saturated solution is made bj' bubbling chlorine gas 
from a cj'linder into a convenient volume of iodwe free distilled water until 
t he solution Is yellow. Chlorine gas manufactured by the Matheson Alkali Co., 
of East Rutherford, X. J., has been found to be iodine free. 

Potassium Iodide. Merck’s Blue Label, or P-W-R, is satisfactorj-. 

Stnrdt Solution, 0.5 per cent. One-half gram of soluble starch, prepared 
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according to Lintner, is made into a thin paste and added to 100 cc. of boiling 
iodine free distilled -vrater. The boiling is continued for one minute after the 
addition of the starch paste or until the solution is clear. If the solution is 
not clear then the starch is not adequately dissolved, and therefore unsatis- 
factory'. 

Hydrochloric Add, 0.05 normal. Merck’s Blue Label is satisfactory. This 
reagent need be adjusted only approximately^ to the specified normality. 


COMMENT 

The chemical principles involved in the procedure are as follows: 
The oxidation of the blood in the presence of an excess of KOH 

TABLE 1 


Determination’s of Iodine in Beef Blood Made upon the Same Sample 


1 

FIRST DAT 

SECOND DAT 

THIRD DAT 

(■amna per 100 cc. 

carnma per 100 cc. 

comma per 100 cc. 

14.4 

12.3 

16.1 

U.8 

14.6 

15.2 

U.4 

14.6 

16.3 

14.6 

15.7 

16.5 

14.4 

14.4 

16.7 

15.8 

13.0 

12.5 

12.5 

15.3 

16.3 

13.1 

13.4 

16.9 



16.1 



15.6 

Average. . . ,14.3 

14.2 

15.8 


Grand average for twenty-six samples 14.8 


facilitates the formation of El and possibly KIO3 as rapidly as 
iodine is liberated from such other combinations as may exist. 
All the iodine present is eventually oxidized to iodate by means 
of chlorine gas. The oxidation occurs as follows: 

2 1- + + 2 Cl- 

I2 -a 5 Gb -!- 6 HOH 2 lO? -f 10 Cl- -f- 12H+ 

When the iodate is reduced to iodine, by means of El in an 
acid solution, the original value of the iodine is increased six- 
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fold.®' ■* This reaction takes place rapidly and quantitative!}’’ 
at a pH below about 3. 

lOl + 51- + 6 H+ -> 3 I 2 + 3 HOH 

Twenty-six analyses of the same sample of beef's blood from 
the slaughter-house, were made in three groups on consecutive 
daj’S. The lowest value was 12.3, the highest 16.9, with an aver- 
age of 14.8 gamma per cent for the entire series. The individual 
anal 3 'Bes are presented in table 1. When known additions of 
KIOj-HIOs were made to the blood samples the recovery varied 
from 80 to 94 per cent. 

CALCULATION 
1 9R QQ^ 

1 cc. of 0.001 N Na-SoOs = , Ann ^ i nnn Gamma* of iodine 

1,000 X 1,000 X D 

(X) cc. of 0.001 N NaiSjOa X 21.15 X — Gamma pf iodine per 100 cc, 

^ (or per 100 gm.) 

n = cc. of specimen, or gm. of specimen 
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THE ACCURACY OF COISIMON HEMOGLOBIN 

METHODS 


HOWARD L. ALT* 

Dcparlmcnl of Medicine, Iforthwcstcrn Universily Medical School, Chicago, 

Illinois 

A sun’'oy of eigliteen representative hospitals in this communitj’^ 
was made recentty to find out what methods of hemoglobin deter- 
mination were in common use. Of the hospitals investigated, 
nine used the Tallquist method, five the Sahli, and foiu’ the New- 
comer. In institutions where the Tallquist was used routinely, 
the Saldi or Dare method was performed in cases of anemia. 
Of all the instruments in use, only one had been calibrated against 
a more accurate method. The hemoglobin was reported in 
per cent, while in a few instances it was also recorded in grams 
per 100 cc. or in Salili units. There was no uniform opinion 
among laboratory workers as to the relative accuracy of the 
instruments in use. A review of the literature did not reveal 
consistent and exact information concerning the comparative 
accuracj^ of the Tallquist, Dare, Sahli, and Newcomer instru- 
ments. The present study was undertaken to determine the 
average per cent error of these methods when performed under 
optimum conditions. 


EXPERIMENTAL 

In determining the accuracy of the common hemoglobin instru- 
ments, the calculation of the blood hemoglobin from the blood 
iron content (hemoglobin = 0.335 per cent iron) was used as a 
standard of comparison. This method^-’ has been shown to check 
closely with the oxygen capacity method, and has the advantage 
of being much simpler. Oxalated venous blood obtained from 
students, nurses and ambulatory patients was used for testing. 

* With the Icchnic.-!! assistance of Elizabeth Jane. 

354 



ACCURACY OF COMMON HEMOGLOBIN METHODS 


355 


Duplicate determinations of the blood iron by the modified Wong^® 
method and of the hemoglobin by the Newcomer, Sahli, and Dare 
methods were made on thirtj'^five samples of blood. An average 
of each two determinations was used for comparative purposes. 
The Tallquist method was included at first, but since blood 
hemoglobin values between 60 and 100 per cent could not be read 
with any degree of certainty, it was discarded as being inadequate 
for routine clinical work. 

Iron content of blood 

The blood iron was determined by the modified Wong method. It consists 
in the digestion of 0.5 cc. blood with concentrated sulphuric acid and potassium 
persulphate without heating, dilution,* precipitation of the proteins with 
tungstic acid, development of a color with potassium thioc 3 ’anate, and reading 
colorimetrically against a standard. All water was distilled in glass. Baker’s 
C. P. potassium persulphate was used as this preparation gave no blank test for 
iron. Acid-washed filter paper was used throughout. This method was found 
to be simple, rapid and accurate, and is well adapted for use in the blood chem- 
istrj' laboratorj'. 

Newcomer 

Determinations by the Newcomer method were made on a DuBoscq colorime- 
ter fitted with a standard yellow disc and a blue glass filter (Bausch and Lomb). 
Artificial light was used for illumination. Two dilution pipettes were used 
and were found to check uniformly. Exact!}' thirt}' minutes were allowed 
between the dilution (1-500) and the colorimetric reading. No corrections 
were made for development of color. 

Sahli 

The Sahli determinations were performed with a Hellige type of instrument 
which contains two colored glass prisms in apposition to the diluting tube. Two 
pipettes and two cylindrical diluting tubes (used for aU the tests) gave equivalent 
results. In the test, after adding blood to the small amount of n/lO HCl, 
exactly 10 minutes were allowed before diluting to the proper color. Since the 
color of the acid hematin continues to develop after this time, it is necessary 
to calibrate the instrument to a uniform length of time. In reading the end 


* A precipitate that sometimes occurred at this point could be prevented if 
the blood and sulphuric acid were gently mixed and allowed to stand for two 
minutes instead of whirling as recommended by Wong. Determinations were 
more difficult to check when the precipitate occurred after water was added 
to the digestate. 



TABLE 1 

CoMrARisoN or CoiiMOS HemogXjObi'n Methods 


Per cent variation from the blood iron method 



J’LOOD IRON 

NEWCOilCa 

B.vnu 



i 

Iron 

Calcul.itcd 

hemo- 

Foctor: 1,W7* 

H.l grains — 100 per 

centt 

17.70 grams— 100 per 
cent** 






Ilctno- 

globin 



Clobin 

Ilctno- 

filobin 

Vtiriation 

Hemo- 

globin 

Variation 

Variation 


mpm, t'fr 

m cc. 

pmm* per 
100 cc. 

flfama per 

too cc. 

percent 

orams per 
WO ec. 

per cent 

groms per 
JOOec, 

per cent 

1 

40.00 

12.1 

11.7 

3.3 

11.7 

3.3 

12.8 

5,8 

2 

42.04 

12.7 

13.6 

7.1 

13.2 

3.9 

13.0 

2.4 

3 

43.29 

12.9 

13.2 

2.3 

13.2 

2.3 

13.3 

3.1 

4 

43. 3S 

12.9 

13.5 

4.7 

12.7 

1.5 

13.3 

3.1 

5 

43.80 

13.1 

14.0 

11.5 

14.0 

6.9 

14.2 

8.4 

G 

44.94 

13.4 

12.0 

10.4 

13.1 

2.2 

13.0 

3.0 

7 

44.93 

13.4 

14.1 

5.2 

14.1 

5.2 

14.9 

11.2 

8 

4.5.40 

13.0 

14.1 

3.7 

13.7 

0.7 

14.9 

9.0 

9 

45.55 

13.0 

13.5 

0.7 

13.2 

2.9 

13.7 

0.7 

10 

45.55 

13.6 

14.1 

3.7 

14.0 

2.9 

13.0 

4.4 

11 

45,50 

13.6 

12.9 

5.1 

12.8 

5.9 

13.7 

0.7 

12 

45.06 

13.6 

12.8 

5.9 

13.2 

2.9 

13.7 

I 0.7 

13 

40.30 

13.8 

1 13.0 

1 1.4 

13.7 

1 0-7 

14.0 

1.4 

14 

47.50 

14.2 

13.8 

2.S 

18.7 


14.6 

2.8 

15 

49.02 

14.6 

15.1 

3.4 

14.5 


14.2 

2.7 

10 

49.53 

14.7 

15.0 

2.0 

14.9 


10.5 

12.3 

17 

49,54 

24.8 

14.0 

1.4 

15.4 


14.0 

5.4 

18 

50.25 

15.0 1 

15.4 

2.7 

IS.l 

0.7 

15.1 

0.7 

19 

50.50 

15.1 * 

14.2 

6.0 

15.2 

0.7 

14.9 

1.3 

20 

50,76 

15.1 

15.8 

4.6 

15.9 

5.3 1 

14.4 

4,6 

21 

51.55 

15.4 i 

15.0 

2.0 1 

15.4 

0.0 ' 

14.6 

5.2 

22 

51.08 

15.4 

15.8 

2.0 

15.1 

1.9 

15.4 

0.0 

23 

52.03 

15.7 

15.9 

1.3 

14.8 

5.7 

14.9 

5.1 

24 

52.70 

15.7 

15.4 

1.9 

15.2 

3.2 

15.6 

0.6 

25 

52.00 

15.8 

15.9 

0.6 

10.1 

1.9 

15.1 

4.4 

20 

53.04 

15.8 

14.9 

5.7 

15.5 

1.9 

15.0 

1.3 

27 

54.60 

10. 3 

IG.O 

1.8 

IG.l 

1.2 

15.4 

5.5 

2S 

54.70 

10.3 

15.7 

3.7 

15.4 

5.5 

16.5 

1.2 

29 

54.79 

10.3 

10.1 

1.2 

10.3 

0.0 

17.0 

4.3 

30 

55.09 

10.4 

IG.7 

1.8 

15.8 

3.7 

14.6 

Il.O 

31 

55.25 

10.5 

10.6 

0.0 

10.4 

0.6 

16.0 

3.0 

32 

55.37 

10.5 

15.9 

3.0 

16.8 

1.8 

16.7 

1.2 

33 

55.55 

10.0 

10.7 

0.0 

16.2 

2.4 

16.9 

1.8 

34 

57.81 

17.2 

10.9 

1.7 

18.3 

6.4 

17.0 

2.3 

35 

59.8-3 

17.0 

17. S 

O.C 

18.0 

0.0 

17.0 

5.0 

Averace ner cent variation 

3.4 


■i 

■mu 







■■i 


* Calibration by oxygen capacity method, factor : 1.039. 
t Commercial calibration, 17.0 grams - 100 per cent. 

** Commercial calibration, not known for this instrument. 
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point, the instrument Tvas held at arm's length and rotated sUghtly until the 
color in the center of the diluting tube merged directly Tvith the color of one of 
the yellow prisms. Daylight was used as a source of illumination. The 
intensit}" of the dajdight seemed to make vcrj’- little difference, although the 
readings were about 2 to 3 per cent higher by artificial light. 

Dare 

Tlie Dare instrument used was fitted with a lamp and batter^’- for illumina- 
tion. Each determination consisted of an average of three readings on one pi- 
pette of blood. Attention has been called to the marked discrepancies in the 
width of the spaces between the glass plates of the pipettes,® but the difference 
between the two pipettes used in these experiments was negligible. 

The same set of hemoglobin values was used for calibration of 
each instrument and also for determining the average per cent 

TABLE 2 

Variation’ from Blood Irom ik Thirtt-fivb Hemoglobin Determinations 


MirrnoD 

DETERill.VA- 
T10N8 LESS 
THAN 6 PEB 
CENT 

DETEBMrXA- 
TIOKS LESS 
THAN 3 PEB 
CENT 

Newcomer 

pfT rent 

89 

94 

86 

per cent 

54 

63 

46 

Sahli 

Dare. 



variation from the blood iron method. Determinations of the 
total blood iron and the hemoglobin by the Newcomer method 
were recorded in grams hemoglobin per 100 cc. while the Sahh 
and Dare readings were first recorded in per cent. The thii-ty- 
’ five average values were added for each of the four methods. 
Using the iron value as a standard, an average coiTection factor 
was calculated for the Newcomer method, and the grams hemo- 
globin equivalent to 100 per cent calculated for the Sahh and Dare 
methods. All figures were then converted to grams hemoglobin 
per 100 cc. according to these calibrations. These results are 
recorded in table 1 with their indi’vddual and average per cent 
variation from the blood iron method. 

The average variation from the blood iron method was 3.4 
per cent vdth the Newcomer, 2.7 per cent with the Sahh, and 
3.9 per cent vdth the Dare method. Table 2 shows the proper- 
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tion of results with less than 6 per cent and less than 3 per cent 
variation. The Sahli instrument showed the greatest accuracy 
of the three when compared with the blood iron method. 

In methods involving color matching, the personal equation 
maj' influence the accuracy of the results. In order to test this, 
each of two obser\'ers made a single determination on each of 
ten samples of blood, and the average difference of the two 
readings was calculated. One observer then made duplicate 
determinations on another group of ten blood specimens for 
comparison. Table 3 shows that two observers can check each 
other’s determinations about as well as one observer can check 
his own. The larger error for the Dare method obtained by a 


TABLE 3 

Average Dieferekce Between* Two Determinations Each on Ten Blood 

Specimens 


MrmoD 

1 

1 TWO 

OBSERVEna 

1 

OKB 

OBSERVER 

Newcomer 

per cent 

0.8 

1.3 

3.6 

i 

prr etnl 

0.6 

0.4 

5.1 

Sahli 

Dare 

i 


single observer may be related to eye fatigue in matching the 
colors. In general, it was possible to check results wdth greater 
accuracy with the Newcomer and Sahli than with the Dare 
instrument. Although the Newcomer instrument can usuallj’’ be 
read within 1 to 2 per cent error, there were occasional blood 
specimens that had variations up to 10 per cent from the blood 
iron method, in spite of the fact that both blood iron and New- 
comer determinations w’ere rechecked several times. Wintrobe*® 
has also noted a similar discrepancy when comparing the New- 
comer with the ox5*gen capacity method. 

The results obtained represent the accuracy of common instru- 
ments wiien measuring hemoglobin values within the normal 
range.* It w’as our special purpose to find out the accuracy 

* Normal range of blood hemoglobin;" Males-— 14 to 18 grams per 100 cc. 
Females— •12-17 grams per 100 cc. 
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witMn this range, in order to know what significance to attach 
to variations in the normal and slightly subnormal levels. To 
check the accuracy of these methods for anemic blood specimens, 
series of determinations were made before and after diluting 
samples of blood with an equal amount of normal saline solution. 
The diluted blood gave the expected results b 3 ^ the Newcomer 
and Sahli methods, whereas by the Dare method the results were 
about 20 per cent too high. Consequentlj’-, if the Dare is cali- 
brated for anemic blood specimens, the values obtained for normal 
blood will be too low. Such a relationship is shown in the figures 
given bj’" Brown and Roth,^ who also found the instrument to be 
quite accurate when measuring lower ranges of hemoglobin values. 

DISCUSSION 

In considering the accuracy of the hemoglobin determination 
in the average hospital laboratory, it seems that there is still 
need for improvement. The Tallquist instrument gives results 
that are too gross for careful clinical work. Other common 
methods that are not standardized are subject to considerable 
error. For example, different Newcomer instruments in the 
past have shown decided variations in calibration. The marked 
errors in the commercial calibration of Sahli instruments contain- 
ing colored glass standards have been pointed out by Cullen.* 
Our results indicate that the Newcomer and Sahli instruments 
with glass standards are both satisfactory for clinical work when 
thej’’ are properN calibrated and the tests carefully performed. 
The Sahli method in our hands was found to be somewhat more 
accurate than the Newcomer method. The Dare method was 
less satisfactory because of (1) difficulty in checking determina- 
tions, (2) the degree of error when measuring values in the normal 
range, and (3) the variation in calibration at different hemo- 
globin levels. 

Other simple methods for the determination of blood hemo- 
globin deserve greater trial. Recently, Karshan and Freeman* 
have recommended the use of the acid hematin method of Cohen 
and Smith. It is shown that the simple iron method of Wong 
can be substituted for the oxygen capacity method in the prepa- 
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ration of the standard acid hematin. Osgood and Haskins®*® 
have reported accurate results using a standard inorganic solution 
to be read colorimetrically or in the Sahli apparatus against an 
unknown acid hematin solution. It has the drawback of requir- 
ing a correction for the temperature of the standard. Sanford 
and Sheard® have obtained good results with the use of a photoel- 
ometcr. The chief objection to this method is its expense. 
Results reported uith the Haden-Hausser® method have been 
promising. It consists in the comparison of acid hematin with 
a colored glass standard. Of most importance in adopting any 
method for the determination of hemoglobin is knowledge as 
to the accuracj^ of the results obtained. 

The desirabilit 3 ’’ of expressing the hemoglobin content of the 
blood in grams per IQO cc. has been emphasized by man^’’ authors. 
It is evident that an expression in absolute figures becomes 
significant only when the method reaches a relative degree of 
accuracy'. Such accuracy is obtainable udth some of the com- 
mon methods of hemoglobin determination. 

SUMMARY 

(3) The Newcomer, Sahli, and Dare methods of hemoglobin 
determination were calibrated bj'' comparison with the blood 
iron method of Wong. Their relative accuracy’' was then cal- 
culated. 

(2) The average variation of these methods from the blood 
iron method was 3.4 per cent with the Newcomer, 2.7 per cent 
with the Sahli, and 3.9 per cent with the Dare. 

(3) It is concluded that the Newcomer and Salili methods are 
suflicientlj' accurate for clinical work when the^^ are calibrated 
and the tests carefully performed. Tlio Dare method is less 
satisfactorj' because of the greater possibilities for error. 
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THE PRESENCE OF ARSENIC IN THE BRAIN AND 

ITS RELATION TO PERICAPILLARY HEMOR- 
RHAGES OR SO-CALLED ACUTE HEMORRHAGIC 

ENCEPHALITIS* 

ATINOLD E. OSTERBERG and JAJ.1ES W- KERNOHAN 

Respectively of Section on Biochemistry and Section on Pathologic Anatomy, 
The Mayo Clinic, Rochester, Minnesota 

The presence of arsenic in any organ of the body in amounts 
greater than a mere trace can be considered abnormal. How- 
ever, Mth increased usage, in the treatment of disease, of prepara- 
tions containing ai*senic, its presence in various tissues is to be 
expected in these cases. Arsenic in organic combination, and in 
various forms, exerts, in a few cases, a deleterious action on the 
hemapoietic system and, in still a smaller number of cases, a 
specific action on the capillaries of the white matter of the brain 
and of the spinal cord that leads to hemorrhage. 

The condition in which miliary hemorrhages occur in the white 
matter of the brain and of the spinal cord following administra- 
tion of some organic compounds containing arsenic frequently 
has been referred to as acute hemorrhagic encephalitis. The 
hemorrhages are limited almost exclusively to the white matter, 
the gray matter being practically unaffected. Tliis finding is not 
usual in any recognized form of encephalitis. On histologic 
examination there is no evidence of inflammatory reaction. This 
was recognized by Globus and Ginsberg, i in 1933, when they 
suggested the term “pericapillarj’’ encephalorrhagica (due to 
arsphenamine)''; they thus excluded the inflammatorj’’ element 
and recognized the true cause of the lesion. 

Ye are presenting four cases in which patients died following 
administration of organic compounds containing arsenic, as the 

♦ Read before the Thirteenth Annual Convention of the American Society of 
Clinical Pathologists, Cleveland, Ohio, June 8 to 11, lOSt. 
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result of pericapillary hemorrhage of the white matter of the 
brain (cases 1 to 4 inclusive, table 1) and a series of cases also in 
which organic compounds containing arsenic had been adminis- 
tered for the treatment of s}T)hilis of the central nervous system 
but in which patients died from various other complications 
(cases 5 to 12, inclusive). These two groups of cases are com- 
pared with a group in which the subjects had ingested various 
inorganic arsenical compounds (cases 13 to 18, inclusive) and also 
with a group of five control cases in which there was no known 
history of administration of arsenic in any form (cases 19 to 23, 
inclusive). 

The various tj'pes of complication resulting from administra- 
tion of arsenical compounds ma 3 >' follow only two small doses, but 
more frequently thej’- occur following several administrations of 
the drug. The complications listed in table 1 are seen following 
administration of all common tj-pes of organically bound arsenic 
used in the treatment of neurosjphilis. The time between onset 
of the complication, and death of the patient, varied from one to 
twenty-three daj's, and in cases of pericapillary hemorrhages of 
the white matter this time was decreased to from one to five days. 

The age and sex of the patient was of no apparent significance. 
The determination of the arsenic content of the brain and liver 
was carried out by the electrol 3 dic method of Gutzeit which was 
premously described bj’’ one of us (Osterberg^) . Arsenic was more 
abundant in the white matter than in the gra 3 ’' matter of the brain 
in the four cases in which there were pericapillary hemorrhages 
(cases 1 to 4, iaclusive). In these cases, the arsenic content of 
the liver varied greatty. In the group with other complications, 
the liver contained much larger amounts of arsenic than the brain. 
In cases 3 and 4, the patients suffered from and had been treated 
elsewhere for neuros 3 philis, and the patient in case 2 had taken 
sulpharsphenamine of her own accord; consequent^ it was 
impossible to determine the amount of arsenic these three patients 
had had. 

At necropS 3 ’-, the appearance of the brain in cases 1 to 4, inclu- 
sive, was most remarkable. The white matter of the entire cere- 
brum, midbrain, pons, cerebellum, and even of the pyramidal 
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tmct« of thp medulla oblongata was infiltrated with innumerable 
small hemorrhages (fig. !)• Occasionallj' these small hcmoi- 
rhages appeared to have fused and a large hemorrhage had oc- 
curred: microscopicalh'j however, small hemorrhages were still 
recognizable. 'I'he gray matter did not reveal any hemoiihagcs, 
and tho=:e in the white matter were unusual. In the center of 



Fu:. 1. PKTUdUM. IlrAiouintAC.Es i.n the Wjute M-viteu or nu: CmmiiHUM 
\M) t’KHKIlKU.UM, EvEN I.N THE Pyil.VMIDM. Tit U'l .S OF 
THi: Mei)ui-e.\ 

1 he Etr'y intitter of tlie cortcKUiKl ba<-nl nuclei have e^ca^)Cfl the hemorrhages 


each hemorrhage wa.s a capillary filled with an eosin-staining, 
liyalin-likc thrombu.s; the endothelial cells of the intima usually 
wino iirorninent. Aiound this small blood vessel there was a 
zone of glial tis«:ue free from erythrocyte.'^, and around this zone 
of glial tissue wa.'^ a wide ring of erythrocytes in an excellent, 
.-tale of preservation, without any .«ign of degeneration or of 
formation ol blood jiignient ffig. 2). In several regions in which 
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hemorrhages had fused, masses of poh'moiphonuclear leukocjdes 
were present, but this seemed to us to be the result of destruction 
of brain tissue and not the cause of hemorrhage. In no other 
part of the wliite matter of the brain was there anj’ evidence of 
acute or even of chronic inflammation. 



Fig. 2. Tvpic.vl Petechial Hemorrhage 

Thrombosed capillarj' in cortex, surrounded by a zone of glial tissue. The 
erythrocytes form a ring outside the glial zone (hematoxj’hn and eosin X 160). 

The arsenic content of the brain and of the liver in cases in 
the group in which the subjects had taken inorganic arsenic, 
either accidentally or with suicidal intent, were determined (cases 
13 to 18, inclusive). In these cases hemorrhages in the central 
nervous system did not occur, yet the brain contained gi’eater 
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Rijiniijits of iirsciiic thnn wns found iu tlie brain in cuses in Mhicli 
ovGjRuic ur?onic hcid bppn udniinistcrcd or in Minch the pntients 
iiad died from cerebral hemonhage or from some other complica- 
tion. The liver in these cases also contained varying, and usually 
large, amounts of arsenic. 

The body of a child M'ho had died of true hemorrhagic encepha- 
litis was examined: the brain contained no arsenic, but the liver 
contained a large amount, the source of Avhich could not be traced- 
iVIicroscopic study of the brain in this case (case 19) revealed an 
acute inflammatory condition of the brain both in the gray and 
in the M'hite matter. In the other four of these control cases 
(cases 20 to 23. inclusive) no arsenic Avas found in the central 
nervous system, but the amount in the liver varied considerably. 
The presence of arsenic in the liver cannot ahvays be explained, 
but obviously there are numerous sources from M'hich it might 
have i)cen obtained. 


SUMMARY 

The condition known as acute hemorrhagic encephalitis fre- 
quently is not the result of an inflammatory condition, but may 
be due to the administration of organic compounds containing 
arsenic. The remarkable appearance of the brain and spinal 
cord is due to multijjle capillary hemorrhages in the white matter 
of the central nervous system. Chemical determination gives 
evidence that arsenic is present in this tissue in relatively large 
amounts. When organically bound arsenic is administered in 
the treatment of neurosyphilis, it usually is demonstrable in the 
central nervous system in varying amounts. Inorganic arsenic, 
when ingested by accident or u'ith suicidal intent, also accumu- 
lates in the central nervous system, but it seldom produces hemor- 
rhages. It c suggest that, in the presence of an unexplained gross 
liomorrhage or of multiple iJetcchial hemorrhages in the u-hite 
matter of the central nervous system, a chemical investigation 
for arsenic be c.nrried out, .‘^ince the presence of relatively large 
amount. s of this element may explain the cause of the hemorrhages. 
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BLOOD DYSCRASIAS 

A S-raiPTOM Complex Rather Than a Disease Entity* 

B. MARKOWITZ 
Sloan Clinic, Bloomington, Illinois 

Discussion has arisen within recent yeai-s mth regard to the 
etiologj’ and classification of the various so called blood d3’^scrasias. 
Ewing’s' discussion indicated that infection and neoplasm seem 
to be intricatelj^ associated with the leukemias. Keirn^ suggested 
that various forms of lymphadenosis listed under the diseases 
of IjTnphatic origin should be termed Ijrmphoblastomas. In a 
former paper I*' expressed the opinion that leukemias and other 
blood dj^scrasias showed evidence of being inflammatory rather 
than neoplastic in origin. An unusual disease of the bone mar- 
row was recently reported* in which there were marked bone 
marrow changes, a sjTuptomatic granulocytopenia, and a per- 
sistent increased temperature. Careful and continued observa- 
tion, and a post mortem examination failed to reveal any evidence 
suggestive of any known clinical entity. JaSe® feels that each 
of these diseases is onlj'- a symptom complex produced by an out- 
side stimulation or a faulty body reaction to such a stimulus. 

Similar disease producing factors seem to elicit various re- 
sponses. Blood pictures seemingty related to leukemia are often 
found in sev^ere infections. The occasional blood findings of dye 
poisoning also simulate these leukemic phases of severe infection 
while the blood picture of granulocytopenia is frequentlj’’ found 
following the use of anj' of the benzene ring derivatives. Both 
lymphatic leukemia and granulocytopenia not infrequently follow 
liver destruction caused by salvarsan. Granulocytopenia and 
aplastic anemia, too, seem to be definitely related and differ 
pathologically only in the extent of involvement found in the 
fonnative tissues. 

Read lu title hcforc the Twelfth Annual Convention of the American 
.Society of Clinical P.-ithologipts, Milwaukee, WiEConsin, June 9 to 12, 193.3. 
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In the following case reports this intricate relationship of cellu- 
lar pathology with the various apparent stimuli is illustrated. 

CASE EEPOETS 

Case 1. Ivirs. E., aged 43 years, xrith a historj’ of pUebitis for two years, 
complained of pain in the upper left abdominal region. Examination revealed 
a huge spleen but blood findings did not show any e\’idence of leukemia. 
Because of the great discomfort, the spleen which weighed 1,475 grams (normal, 
150 grams), was removed. Microscopic e.xamination revealed definite ewdence 
of leukemia. Two months later the leukecjiies numbered 18,000 with 58 per 
cent lymphocytes and an occasional immature ceU. 

The ease was diagnosed as aleukemic leukemia associated with an inflam- 
matory process and an occasional immature cell found only after splenectomy. 

Cass 2. Mr. J. M., aged 70 years, complained of rheumatism beginning 
two years earlier. His leukocytes numbered 13,000 with no immature cells 
and his spleen was somewhat enlarged. He had been to the Mayo Clinic where 
his leukocytes ranged from 18,000 to 30,000 with no immatme cells but a rela- 
tive lymphocytosis of 45 to 63 per cent. At that time a possible lymphatic 
leukemia was considered. His condition became progressively worse, and just 
before death his leukocytes niunbered 16,800 with 70 per cent lymphocytes 
and no imma ture cells. Post mortem examination revealed very marked 
leukemic infil trations in all the organs. 

A diagnosis of aleukemic leukemia associated with some inflammatory process 
showing no immature cells even up to time of death, was made.’ 

Case 3. E. E. B., a boy aged 7 years, was suddenly taken ill, vomited, and 
was markedly cy^anosed. His leukocytes numbered 14,000 with 68 per cent 
lymphocytes and an occasional immature cell. Because of the definite history 
a diagnosis of shoe dye poisoning was made; he recovered within a few day^s. 
Hjs blood count gradually returned to normal. 

This was a case of dye poisoning with a blood count simulating case 1 a 
definitely proved leukemia. 

Cass 4 . Miss R., aged 23 years, became jaundiced after intravenous injec- 
tion of neosalvarsan. The blood count revealed 32,000 leukocytes with 70 per 
cent lymphocytes, many of which were immature. Eepeated leukocyte counts 
ranged between 30,000 and 50,000 with increasing numbers of immature lympho- 
cytes. The patient failed to return but the blood findings justified the diagnosis 
of lymphatic leukemia following neosalvarsan injection. 

A leukemic blood picture following admim’stration of neosalvarsan, was 

diagnosed. 
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Case 6. E. iM., a man aged 19 years, vras given anti-luetic treatment, and 
after the second intravenous iniection of salvarsan ran the usual course of a 
severe reaction. His leukocytes numbered 7,000 with 52 per cent neutrophiles. 
Within a week ho became jaundiced and his leukocjdes kept dropping, ranging 
between 2,000 and 3,000 with granulocytes numbering 8 to 20 per cent. He 
was critically ill, but rallied and finally recovered completely. It may be ques- 
tioned whether or not he had a true granulocytopenia but it is certain that 
there was a neutropenic phenomcnom operating as part of the reaction to the 
neosalvarsan administration. 

A neutropenic blood picture following administration of neosalvarsan was 
diagnosed. 

Case 6. C. B., a man aged 27 years complained of a severe gangreneous sore 
throat. His leukocyte count numbered 3,000, only 20 per cent of which were 
leucocytes ; a diagnosis of granulocytopenia was made. During the second week 
of illness the leukocytes rose to 7,000 with many immature leucocytes. The 
diagnosis was changed to leukemia The da}' before death, w'hich occurred 
at the end of the sixth week of illness, the total leukocytes were 22,000 with 
only IS per cent mature and 30 per cent immature leukocytes. Post mortem 
e.vaminalion of the spleen (weight, 2200 grams) and bone marrow revealed 
definite evidence of leukemia. 

This proved to be a case of leukemia which began with typical sjemptoms of 
granulocytopenia. 

CONCLtrSION 

The indindual reactions in the form of various manifestations 
of so called blood dyscrasias which seem to be prompted by 
r'arious stimuli in these cases indicate that each of these diseases 
is not in itself a disease entity hut rather a symptom complex 
due to an outside stimulus or to some abnormal body constituent 
or a combination of both. 
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EDITORIAL 

Artificial. Fever 

It is apparently a limnan instinct to resist change, even though 
it is one of the certainties of life. Some misguided economists, 
whose theories were washed away by the economic tidal wave 
which inundated us some five years ago, have pleaded for a 
moratorium on all scientific research for a decade. Their plea 
is based upon the assumption that progress would cease during 
that time. 

For centuries physicians regarded fever as an alarming symp- 
tom. Pathologists, following Virchow’s teachings, ascribed vari- 
ous degenerative tissue changes to the effect of fever. Antipy- 
retic drugs were almost universally employed to combat fever. 
From time to time, courageous observ’^ers ventured the unorthodox 
belief that fever was Nature’s mechanism of defense against 
infection. In 1917 Wagner-Jauregg completely upset the teach- 
ings of centuries by demonstrating that artificially-induced fever 
was capable of overcoming the ordinarily disastrous effects of 
sjTphilis of the central nervous system. In the short period which 
has lapsed since this discovery, evidence has accumulated which 
makes it quite apparent that fever exerts an adverse influence 
upon the growth of bacteria, diminishes the potency of toxins, 
favors phagocytosis, and stimulates the development of im- 
mune bodies. 

Wagner-Jauregg’s success in malaria therapy of dementia 
paralytica waS soon repeated by investigatprs in aU parts of the 
world. The inherent dangers of engrafting one serious disease 
upon another as a therapeutic measure naturally led to a diligent 
search for a less hazardous method of producing the same effect. 
Comparable results were obtained by other workers following 
inoculations with the organisms of rat-bite fever and relapsing 
fever. Repeated injections of tyq)hoid vaccine and other foreign 
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proteins appeared to be successful in those cases in ■which sus- 
tained high fever was induced. It became more and more 
apparent that simple fever production was the one factor common 
to all of these methods. These observations stimulated a de- 
mand for physical methods for artificial fever production. 

The prolonged hot bath has been employed in the treatment of 
various infectious diseases since the time of the Greek priest- 
physicians. Laymen have clung tenaciouslj’’ to their confidence 
in the curative merits of e.xternal heat. Schamberg and Tseng 
(1927), and Mehrtens and Pouppirt (1929) reintroduced the pro- 
longed hot bath for thermotherapy. Rosanoff (1928) revived 
the outmoded hot air method. Neymann and Osborne, IQng 
and Cocke, and 'Whitney introduced the use of high frequency 
electrical currents (diathermy and radiothermy). In the past 
four years many other types of apparatus have been de'vised. 

"Wliile thus far most of the emphasis has been placed on the 
development of apparatus, those engaged in this field have become 
aware of great gaps in our knowledge of the indications for and 
the limitations of artificial fever therapy. Histoiy is repeating 
itself in the attempts of certain manufacturers to exploit the field 
by utilizing modern high-pressure sales methods. Some of the 
apparatus now available is inadequate and dangerous, and is 
sold to any physician vrithout thought of adequate training of 
the supervising physician and lus technical assistants. In the 
hands of physicians w’ho have familiarized themselves with the 
medical and physical principles involved, noth the assistance of 
intelligent nurse-technicians who have received special training, 
some of the machines now available are capable of producing 
sustained high fever (104° to 106.8°F. for five or more hours) 
with safety. The undertaking is in many respects comparable 
to a major surgical operation, particularly as regards the necessity 
for a careful diagnostic sun^ey to determine eligibility and the 
constant attention to the patient during the long treatment. 
Neglect of contra-indications w^ill lead to disaster. It is well to 
emphasize the obvious, but too often disregarded, fact that skill 
of personnel far transcends in value the perfection of materiel. 
UnlU further developed, artificial fever therapy should be re- 
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stricted to institutions. Otherwise an important adventure in 
therapeutics is almost certainly doomed to a period of discredit, 
similar to that which followed the introduction of roentgen-rays. 

Fundamental research is urgently needed in this field. Little 
is known of the physiology of fever. Fever has never been ade- 
quately defined. The splendid preliminary studies which have 
been made by the small band of pioneers in this virgin field 
indicate that much is yet to be learned of the influence of fever 
on bacteria, tissues and body fluids. The thermal death-time 
studies, made by Carpenter and his associates on Neisseria 
gonorrheae and Treponema pallidum indicate the great possibili- 
ties for the controlled application of fever therapy to the diseases 
caused by these organisms. Of equal importance, also, is the 
fact that these studies show that much of the available informa- 
tion regarding the thermal death-time of various bacterial species 
is erroneous. It is probable that many other pathogenic organ- 
isms will be destroyed or inhibited by sustained high tem- 
peratures. 

In the fields of bacteriology’’, serology, immunology, hema- 
tology, biochemistry, and tissue pathology, as well as in the field 
of clinical medicine, the opportunities and the necessity for 
research are apparent. The clinical pathologist is a logical per- 
son to conduct such investigations. The present situation 
demands a shift of emphasis from machines to men. 

— ^Walter M. Simpson. 



NEWS AND NOTICES 

AkxuaIi Convention* of the Ajierican Society op Clinical 

Pathologists 

The Thirteenth Annual Convention of the /imerican Society 
of Clinical Pathologists was a most successful occasion. It was 
held at Cleveland, Ohio, on June 8 to 11. A two-day program 
of scientific papers and exhibits contained a large number of 
excellent items. The round table discussion on Friday evening 
took the form of a Clinico-pathologic conference under the direc- 
tion of Dr. P. F. Morse and was enthusiastically discussed. 
Dr. A. C. Christie read a paper on "Some Economic Problems 
Common to all Branches of the Medical Profession,” a report of 
which will be published later. 

The annual banquet was held on Saturday at which time the 
presidential address was read bj’’ Dr. A. G, Foord and Dr. M. T. 
hlacEachcrn also spoke. The address of the evening was made 
by Dr. H. T. Karsner on "JMedieval Guilds of Medical Interest.” 
The address was followed by a program of entertainment. , 

Sunday and Monday were devoted to trips ai’ound the city 
and environs and included a \isit to and luncheon at the Cleve- 
land Clinic. 

The business meeting will be reported in another issue of the 
Journal except for the following items: 

The election of officers results in the following: 

Presfdcnl-Elect: F. ]\I. Johns. 

Vice President: B. vS. Kline. 

Exccidkc Committee (3 j^ans): A. G. Foord, Kano Ideda. 

Board of Censors: 3 years: Stanley Rcimann, H. A. Heise. 
1 year: A. H. Braden. 

Board of Begistnj (3 years): W. E. King, Asher Yaguda. 

A thorough revi.‘?ion of the constitution and by-laws was passed. 

Dr. R. R. Kracke received the Ward Burdick award. 
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Drs. Ludvig Hektoen and Otto Naegeli were elected honorary 
members and the following members were elected: 


Horace Broekman Anderson, Johns- 
toToi, Pa. 

W\ V. Bergstrom, Binghamton, N. Y. 
John L. Bex-en, Baton Rouge, La. 

Paul Jean Breslich, l^Iinot, N. D. 

Lewis Woodbridge Brown. Newark, 
N. J. 

Frances Pullen Elliott. San Diego, 
Calif. 

E. B. Erskine, Parris Island, S. C. 
Edward Fendrick, Irvington, N. J. 
Roswell Schiedt Fidler, Columbus, 

Ohio 

Wm. Freeman, ^Vorcester, Mass. 

Carl Goehring, Steubenville, Ohio 
Samuel Alexander Goldberg, Newark, 
N. J. 

H. Goldblatt, Cleveland, Ohio 
Ernest BjTon Hanan, Buffalo, N. Y. 
Lewis Rowland Hill, LaGrange, 111. 
Robt. M. Holbach, Toms River, N. J. 
Wilbur F, Keller, Oklahoma City, Okla. 
John L. Kestel, Waterloo, Iowa 

F. W. Light, Clarksburg, Va. 

Dr. W'm. R. Mathews, Shreveport, La. 
Perry J. Melnick, Chicago, III. 

David RajTnond Meranze, Philadel- 
phia, Pa. 

John Davis Paul, Philadelphia, Pa. 


Raymond Fridolph Peterson, Butte, 
Montana 

Clarence Carl Pflaum, Columbia, Mis- 
souri 

Robert Burton Poling. Youngstown, 
Ohio 

0. B. Pratt, Los Angeles, Calif. 

Ernest August Pribram, Chicago, Illi- 
nois 

Otto Saphir, Chicago, III. 

Edward Lowell Saylor, Akron, Ohio 
Joseph I. Schleifstein, Albany, New 
York 

"W. H. Seemann, New Orleans, La. 
Frederick W^m. Shaw, Richmond, Va. 

1. J. Silverman, New York, N. Y. 
Louis Ale.\ander Soloff, Philadelphia, 

Pa. 

Abraham Trumper, Montgomery, Ala. 
Herman Henrj’^ Van Horn, Harrisburg, 
Pa. 

Stuart L. Vaughan, Buffalo, N. Y. 
Emmerich Von Haam, New Orleans, 
La. 

T. T. Walker, Watertown, N. Y. 
Margaret "Wanrick, Buffalo, N. Y. 

J. S. Weingart, Des Moines, la. 

John Wenner, Allentown, Pa. 

Corren Pinckney Youmans, St. Peters- 
burg, Fla. 


Attention of Clinical Pathologists is called to a recent decision 
by the supreme court re Granger v. Adson et al. (Minn. 250 
N. W. 722). 

Granger, a layman, conducted a so-called health audit servdee. 
For a fee, he undertook to examine urine and make blood pressure 
tests and to report the results. He employed a Dr. Grave, a 
licensed physician, to make the analyses and to report to him. 
Granger in turn passed on the report to the subscribers. The 
court held that Granger was as much practicing medicine in 
emplo 3 dng Dr. Grave to do the work for him as he would have 
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been if he himself had attempted to make the m-ine analj^ses and 
he did in making the blood pressure tests. “To pass on to the 
subscriber ad\dce as to -whether or not the tests indicated a nor- 
mal or abnormal condition, and whether or not the subscriber 
should consult his physician or be content wdth the ad\dce which 
Granger himself might give in regard to diet, exercise, and mode 
of living, was practicing medicine.” “The law intends that the 
patient shall be the patient of a licensed physician, not the patient 
of a corporation or lajman. The obligations and duties of a 
physician demand no less. There is no place for a middleman.” 

It is interesting to note that the court could not see any objec- 
tion to the emplojment of technicians and other experts by physi- 
cians lea^dng the results of the work of the technician or expert 
to be interpreted by a physician as a help to diagnosis. The 
court held that Granger was practicing medicine in violation of 
the law. 

This decision is of great importance to Clinical Pathologists for 
it should establish rather clearly the status of a technician, a 
bacteriologist, or chemist without a medical degree and not 
licensed to practice medicine. It clearly indicates that where 
such technicians or experts perform tests thej-^ must do so under 
the emplojment of physicians and that a physician must take the 
ultimate responsibility for the diagnosis, the report, and its inter- 
pretation. 



BOOK REVIEWS 

Urinary Analysis and Diagnosis hy Microscopical and Chemical 
Examination. Br Louis HuiTZjrAisrN. 6th Ed. Pp. xxi -f- 
366, 1934. Baltimore, William Wood & Co. $5.00. 

The text has been revised although the original general plan 
of the book remains the same. Tests are given which can be 
performed bj'' ph 3 ^sicians who do not have any but simple appa- 
ratus and modest laboratories. After introductory material, the 
chemical examination of mine is treated along rather orthodox 
lines. The exacting student will miss a critical evaluation of the 
manj’- tests given under each heading and statement of the degree 
of sensitivity of these tests. The major stress in the book is on 
microscopical method, with which the second part deals. The 
author contends that with the use of higher magnification, one 
can tell the source of cellular materials and hence arrive at a 
diagnosis of the part infected and the nature of the lesion. The 
third part gives the application of the theory to clinical entities. 
The numerous illustrations are free hand pen and ink sketches, 
most of them very crude and not accurate as to size. Those 
illustrating parasitic forms are without value, and the discussion 
of Trichomonas vaginalis is inexcusable; that dealing with 
actinomyces is misleading and inaccurate. Dr. Dannreuther has 
contributed a chapter on functional kidney tests and the book 
closes with a chapter on hormone pregnancy tests. 

The book may be of value to the clinician who lacks a well 
organized laboratory but the clinical pathologist will find it an- 
tiquated, limited, and below the standard of many modern texts. 

Brucella InfectioTis in Animals and Man. By I. Foeest Huddle- 
son. Pp. xvi + 108- ^^6W York, The Commonwealth Fund. 
This is an important summary of methods of laboratory diagno- 
sis in brucellosis. There is first an historical discussion of the 
genus Brucella which includes the general characteristics of the 
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three ppecics. This is followed b3' a chapter dealing with meth- 
ods of isolating the organism from cattle, from the milk of animals, 
from man, and from the tissues of animals, \sath details as to 
methods in which inoculation of guinea pigs is emploj^ed. The 
pathologj' of the infection in experimental guinea pigs and in 
natural infections of man and animals is discussed. The chapter 
following treats of the serological methods of determining infec- 
tion vdth particular reference to agglutination and the short- 
comings of these as diagnostic methods as applied to the disease 
in man. Details are given for preparation and interpretation of 
the nucleoprotein skin test and other such tests. The author 
then gives in detail his opsono-cjdophagic test of the blood and 
its interpretation combined wdth the nucleoprotein skin test. 
The final chapter is concerned with methods of differentiating the 
species of the genus. A reference list of 188 items concludes the 
text. This is a useful and comprehensive manual for laboratory 
workers, and those interested in experimental phases of this 
subject. 



THE ONE-HOHR TWO-DOSE DEXTROSE TOLERANCE 

TEST* 

WILLIAM G. EXTON akd ANTON R. ROSE 

From the Laboratory and Longevity Service of The Prudential Insurance 
Company of America, Newark, New Jersey 

Alimentarj’' glucose tolerance tests are in general use because 
they tell more about the way an organism handles carbohydrates 
than other clinical methods. Like them, however, sugar toler- 
ance tests also have limitations which are very real, and current 
clinical opinion concerning their diagnostic value may, perhaps, 
best be portra3^ed b3’' a few quotations from contemporar3' authori- 
ties. Thus Joslin states ; “Glucose and other food tolerance tests 
are often unreliable.” h'losenthal says: “Increase of glycemia 
following the ingestion of sugar may be of value in diagnosing 
diabetes in some cases.” Wilder writes: “Atypical responses 
which are difficult to evaluate are sometimes obtained ndth the 
dextrose tolerance test,” and Rabinowitch points out: “With 
blood sugar time curves, as with other laboratory tests, a variet3’- 
of conditions may be responsible for similar results.” 

Even more impressive than this unanimit3^ of opinion is the 
prevailing diversity of practise in making sugar tolerance tests, 
and this involves not onl3'' laboratory technics. These are, in 
fact, unimportant in comparison with the existing differences in 
such practical details as preventing glucol3’^is, timing the tests, 
collecting the blood and urine samples, preparing and administer- 
ing glucose and giving different amounts of glucose. Thus, the 
answers of one hundred clinical laboratories to a questionnaire 
about these details indicated in 1931 that it was very doubtful if 
an3" two of the laboratories were performing tests in exactly the 
same wa3^ 

The literature of sugar tolerance tests is extensive and dates 

* Read before the Thirteenth Annual Convention of the American Society of 
Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. 
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back many years, but there is nothing in it to suggest that differ- 
ences of opinion concerning the physiology involved account for 
either the diagnostic limitations or variations in procedure.^ On 
the contrarj', the principles are well understood and there is no 
disagreement about them. On the other hand, it is plain that 
the diagnostic limitations of sugar tolerance tests flow from their 
frequent failure to yield definite or dependable results. It is 
also clear that the diversity of practise is only evidential of in- 
di^-idual efforts to secure results that are more specific in their 
meaning than atjqiical or doubtful blood sugar time curves which 
are at best difficult to interpret and often misleading. 

FACTORS mnCH AFFECT THE SPECIFICITY OF SUGAR TOLERANCE 

TESTS 

In a previous paper we® have considered some of the reasons 
why the results of sugar tolerance tests so often lack specificity 
for the particular diminished carbohj'drate tolerance of diabetes, 
and have also presented data of experiments intended to explore 
tlie possibilities of improving their specificity. In that paper we 
considered the tost as a physiological ex'periment which at some 
definite time measured the difference between the rate at which 
ingested sugar enters the blood and the rate at which the same 
body either oxidizes, stores or excretes it. As such measurements 
arc, of course, affected or vitiated bj-^ complicating conditions 
which are more or less uncontrollable, like diuresis, hydration, 
fatigue, eL-jtion, digestion, et cetera, it was decided to confine at- 
tention to the chief factors in the practical application of sugar 
tolerance tests which might influence their specificity. From the 
work of previous investigators and our own experience it appeared 
that the chief factors are; (1) the time taken to make the test, 
(2) the antecedent diet or food habits of the subject and (3) the 
rate of absorption from the intestine of ingested glucose. 

As usually performed, it takes two or more hours to make a 
.sugar tolerance test, although it is clear that there are definite 
ady.antagos in making the period of phj^iological experiments of 
this kind as brief as pos-sible in order to exclude external and 
fecondary influences on specificity such a.s emotional complica- 
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tions like anxiety and impatience, and pkj'^ical discomforts like 
hunger, et cetera. For some years we have been gi\’ing a single 
75 gram dose of glucose and limiting the test to two hours, count- 
ing a return of the blood sugar to within 20 per cent of the fasting 
value as the criterion for normals. In a very considerable amount 
of accumulated data no cases gave any more definite information 
at the end of three or four hours than at the end of two hours. In 
fact, the results of some cases seemed less obscure at the end of 
the shorter period. The patients preferred the shorter test in 
every instance, and the advantages of abbreviating the period 
have become still more apparent with the new procedure, which 
takes oni^’- an hour to complete. 

Another and more important influence on the results of sugar 
tolerance tests is the antecedent diet or food habits of subjects. 
A number of authors have called attention to this factor, but none 
so viiddly as Sweeney^® in this country, some of whose data are 
shown in figure 1. His curves show the average responses of 
groups of healthy young adults to glucose tolerance tests after 
living on exclusive antecedent diets for 48 hours. The curves are 
particularly suggestive when it is remembered that all of the sub- 
jects gave normal curves when tests were made after antecedent 
mixed diets and that reversals of the curv'-es occurred with the 
same subjects on changed diets. It will also be obseri’-ed that 
although all of the subjects were known normals, those who took 
nothing but water and those who ate exclusively fats or proteins 
gave misleading results, while only those normals who ate carbo- 
hydrates gave normal responses to the tests. 

Sweeney postulated that these differences are due to variations 
in the stimulation of insulin and concluded: 

The dextrose tolerance test as usually employed has been shovm to be mate- 
rially influenced by different antecedent foods or diets Some of the curves 

believed to be peculiar to different pathological conditions may result from the 
diets. 

As opposed to Sweeney’s results with the older test, the 
theoretical basis of the new test implies that antecedent diets 
or food habits do not influence the results. We therefore 
tested a number of subjects under the conditions of their accus- 
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toraed food habits in accordance with Nielsen’s^' conclusion that 
there should be no alteration of a subject’s food habits prior to the 
test. It was also thought that information secured in this way 
would conform with the general run of actual conditions in clini- 
cal and insurance practise better than information obtained under 
the less usual conditions of depriring subjects of their accustomed 
food and restricting them to unaccustomed exclusive diets. 



Fig. 1. Data of Swconey showing effects of 4S hour exclusive antecedent diets 
on dextrose tolerance tests. Averages of four normal young adults on protein, 
five on fat, eight on carbohydrates and five on nothing but water. Onlj' those 
on c-irlwhydrates gave a normal response. In all of ihc figures, time in rninvtcs 
u -phlled on the nb'=ci$sa and milligrams of sugar per 100 cc. of blood arc ploikd 
on the ordinate. 


^ Two groups were made of sixty-five males and females, from 
eighteen to sixty-four j'oars of age. Of these, some W’ere known 
to be livijig on mom or less e.xclusive diets. The fir.st group con- 
sisted of six diabetics and forty-five non-diabetics. All of the 
members of this group were tested, not after the usual overnight 
fast, but at random times and regardless of what or when they 
ate. The second group consisted of fifteen diabetics, all of whom 
ttere tested, not at random times, but onlj' after an overniglit fast. 
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In both groups all tests gave perfectly typical results regardless 
of food conditions. Hence, antecedent food habits or diets do not 
affect the results of the new procedure. 

Of all of the factors which influence the results of sugar tolerance 
tests the absorption of the ingested glucose from the intestine is 
by far the most troublesome. Woodyatt, Sansum and Wilder^ « 
held that the irregularities inherent in absorption vitiated the 
results of alimentary sugar tolerance tests and proposed an in- 
travenous procedure designed to avoid them. 

Following their work, Beeler, Br3^an, Cathcart, and Fitz,^ after 
reviewing earher experimental work, proposed “an improved 
alimentary glucose tolerance test’' in wWch the usual procedure 
was modified by emptying the stomach with a tube an hour after 
the ingestion of glucose. By measuring the difference between 
the ingested glucose and the amount thus recovered from the 
stomach they aimed to ascertain the amount of glucose actually 
absorbed, and to interpret their results on that basis. They 
summarized their interesting experiments, which also cover some 
of the unavoidable complications of absorption, as follows: 

Clinical observations emphasize certain obwous defects in the alimentary- 

glucose tolerance test They have not received sufficient attention. The 

absorption of glucose from the intestinal tract is a complicated process. The 

rate of absorption varies with each indi\ddual within wide limits Glucose, 

in between 10 and 20 per cent solution, disappeared most rapidly^ from the 
stomach. 

Their conclusions are of special interest when relatud to the 
concentrations of glucose emplcj’^ed in prevailing procedures which 
vary more on this than they do on any other point, although this 
is often obscured by insistence on other details, like the time 
allowed for drinking the glucose solution and its palatabilitj’’. 

It is typical of present practise to give 100 grams of glucose in 
250 cc. of water. Some try to avoid the hypertonic effects of the 
40 per cent solution by giving less glucose and others by giving 
more water. On this point a recent study of Magers^® co n fir m s 
the findings of Fitz and his coworkers because no consistent differ- 
ences appeared in the blood sugar curi’-es of twelve subjects who 
were given 50 grams of glucose in 15 per cent solution, orally and 
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intraduodenally. In line with the experimental evidence that 
concentrations of glucose of about 15 per cent are least likely to 
impair results, the new test employs two 50 gram doses of glu- 
cose in 15 per cent solution. 

THE PAEADOXICAL LAW OF DEXTROSE 

On the basis of animal experiments Allen^ enunciated his para- 
doxical law as follows: 

The paradoxical law of dextrose distinguishes sharply between diabetic and 

cverj" type of non-diabetic animals Limits of tolerance in non-diabetic 

aninrals arc all apparent, not real. The limits of tolerance in diabetic animals 

are real, not apparent. Just the opposite of the paradoxical law Whereas 

in nonnal individuals the more sugar given the more is utilized, the reverse is 
true in diabetes. 

Allen was the first to suggest that liis law might have diagnostic 
value, and Hamman and HirschmanA studied the effect on the 
blood sugar of the repeated ingestion of glucose. They included 
protocols which show the effects of the blood sugar of diabetics 
and non-diabetics when a similar dose of glucose is ingested three 
houm after a finst dose. This effect has also been studied abroad 
under the name of the Staub^-Traugotti’ phenomenon and 
other name.s, and the trend of these studies is illustrated in the 
recent text of Grafe,'^ by blood sugar curves showing the effects of 
repeating a 20 gram dose of glucose one and a half hours after the 
original dose. 

In an effort, to differentiate between ihe glycosurias of diabetes 
and hyperlhjToidism Rabinowitch^ made a particularly interest- 
ing application of Allen’s paradoxical law by giving diets of con- 
stant compo.sition with reference to protein and fat, but increas- 
ing the amounts of glucose. According to his protocols 10 grams 
of glucose were given every hour for ten hours one day, 20 grams 
similarly the next day, and 30 grams on ten succeeding daj’s. 

It thus appears that under varied experimental and clinical 
conditions many obseiwcrs have independently established ihe 
fact tiiat normal human beings react to repeated doses of glucose 
with either h>T>oglyccnihi or little or no change of glycemia, while 
diabetics react with definite h3T)erglycemia. Tlie underlying 
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p}i3*siology has been satisfactorily explained by MacLean and de 
Wesselow,® and veiy well stated bj"" Foster* in smnmarizing his 
own experiments: 

We interpret, this fact as meaning that the first dose of glucose stimulates 
the insulin-glycogen mechanism to such actmty that the normal organism is then 
able to deal with any amount of glucose without becoming hypergb'cemic. 

To this it may be added that diabetics react with distinct hj'per- 
glycemia because the insulin-glj'cogen mechanism fads. 

We have, therefore, tried out the possibilities of the paradoxical 
law b3' var3Tng the experimental conditions under which repeated 
tests were made on the same subjects, and have elsewhere pre- 
sented a summar3' of these tests. They gave no e^ddence of 
being in an3’" way affected b3' antecedent diets or irregularities of 
absorption, and ver3’' definitely indicated the practicabilit3’- of 
adapting the paradoxical law to routine clinical use. They also 
enabled us to define optimum conditions, and formulate a simple 
and convenient procedure which has since been applied to more 
than four hundred indiriduals under usual clinical conditions. 

THE ONE-HOTO TWO-DOSE TEST 
Procedure 

We perform the t<st by dissohung 100 grams of glucose in about 650 cc. of 
water. This solution is then flavored -with lemon and di^^ded into two equal 
doses containing 50 grams of glucose in about a 15 per cent solution, which are 
served cold and are easy to drint Tivithin a minute. We also keep at hand three 
containers with preser%'ative against glucolysis**'® for the blood specimens and 
three containers for the urine specimens, making it a point when collecting these 
to have subjects emptj* the bladder as completely as possible. The following 
steps are taken after a fast, preferably overnight: 

(1) Collect blood and urine (A) samples and give the first dose of glucose, 
allowing one to two minutes for its ingestion. 

(2) Thirt}' minutes after ingestion of the glucose, collect blood (B) sample 
and give the second dose of glucose, allowing one to two minutes for its ingestion. 

(3) Thirty minutes after the ingestion of the second dose of glucose, collect 
blood and urine (C) samples. The third urine container is given the subject for 
a sample of the urine next voided whenever a (post) sample is desired. 

^Vhen the results of the foregoing procedure are plotted, the 
inteipretation of the first part of the curve, that is, the part which 
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includes the original and the 30 irdnute samples, is exactlj'^ the 
same as the interpretation of the same part of the cur\’'e of the 
older procedure, and the same deductions are accordingl}’' drawn 
from the blood and urine sugar values. The interpretation of the 
second part of the curve, the part wliich includes the 30 and 60 
minute values, is not at all like that of the older test, and the 
following cases will serv'c to illustrate the criteria we use for in- 
terpreting the results of one-hour two-dose tests. Figure 2 shows 
the average responses of ten normal males and ten normal females, 



Fio. 2, Responses of ten normal males and ten normal females (ages 19-48) 
to one 75 gram and two oO gram doses of glucose. Note the decline in blood 
supr after the second dose of glucose; no sugar in urine. 

19 to 4S years of age, to one 75 gram and ttvo 50 gram doses of 
glu co.se . 

Starting at 100 milligrams it will be seen that the first parts of 
both curt'es are practically the same. The rise in blood sugar 
following 75 grams is usually a little higher than that following 
tlio 50 gram dose of glucose. This tendency is, however, by no 
means invariable because many cases show the same or a higher 
rise in the blood sugar after 50 grams than they do after 75 or 
even 100 grams of glucose. Such instances are caused by more 
rapid and uniform absorption of the smaller amounts or concen- 
trations of glucose, and an illustration of such a reversal of the 
expe-cted results is seen in fig. 7. 

The second part, of the one-hour two-dose curve, that is, 30 and 


OXE-HOUR TR'C-DOSE GLUCOSE TOLERAXCE TEST 389 

60 minute values, indicates that normals respond to a second dose 
of glucose with a greater fall in blood sugar than that occurring 
during the same period after only a single dose of glucose. It is 
also characteristic of normals that there is no sugar in the urine. 
T/ie typical criteria of narmal responses to the one-hour two-dose 
test are, therefore: {!) a fasting blood sugar within the normal limits 
of the particular blood sugar method employed; {2) a rise in blood 
sugar which does not exceed 75 mgyn. in the 80 minute sam'ple: 

(3) the blood sugar in the 60 minute sample is less, the same, or 
does not exceed the SO minute sample by more than 5 mgm., and 

(4) all urine samples are negative to Benedict’s test. 



Fig. 3. Case 1. Illustrates a typical flat curve of older test and ij’^pical 
normal result of new test. 

The extent to which certain results detract from the clinical 
value of sugar tolerance tests was indicated by the quotations 
from authorities in the mtroductorj’- part of this paper. Some of 
these questionable results occur in the form of curves having 
delayed peaks or curves with plateaux or curves which tend to 
flatness. We have had a number of these cases. Although the 
responses to the older test were doubtful or misleading, all of them 
gave perfectly t3^ical responses to the one-hour two-dose test. 
An obvious explanation of these discrepancies is offered by the 
differences observed after introducing glucose into the duodenum 
at various rates w^hich Hale-White and Payne® have interpreted 
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Fig. 4. Case 2. Has sugar in urine occasionally. Illustrates so-called 
plateau cun'c of old test. By the new test, the tj'pical normal shape of the 
cun.*c, the lugher than normal level of the blood sugar, and the concentration of 
sugar in the final urine indicate a mild alimentary gljxosuria. (Case of Dr. 
Wm. Tilton.) 



Ug. 5. Case 3. Iliustrate.s delayed peak curve of older test in a normal 
«n]bjcct, })rohr»bly due to del.aycd absorption of glucose. No sugar in any of the 
jmne samples but blood sugar values of older test make the diagnosis doubtful. 
The rc-sult of the new tc.d is typically normal. 
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as meaning that the emptying rate of the stomach influences the 
glycemic period. Cases illustrating flatness, a plateau and a 
delaj'ed peak, in the curves given by the older test, but peifee% 
t:^T)icaI responses to the new test are seen in figs. 3, 4 and 5. 

Unlike the preceding cmwes, those in fig. 6 represent the char- 
acteristic responses of a patient with mild diabetes. The re- 
sponses of another mild diabetic in fig. 7 show a perfectly typical 
result of the new but an at 3 'pical result of the older test. In com- 
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Fig. 6. Case 4. The steep climb of the blood sugar curve after the second 
dose of glucose is t3’^pical of diabetes. (Case of Dr. W. R. Tilton.) 

paring the responses of these diabetics to the older tests at the 
end of the two hour periods it is evident that the hyperglycemia 
in case 5 (fig. 7) is increasing when case 4 (fig. 6) is decreasing, 
in case 4 it is also evident that the rise in blood sugar after 75 
grams of glucose is greater than that after 50 grams, as it logi- 
cally should be, while in case 5 the blood sugar rises higher after 
the lesser amount of glucose, contrary’- to theoretical expectations. 
This case also illustrates how some diabetics, as weU as normal 
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persons, respond to the older test with atj'pical results due to 
irregular absorption while the results of the new test are perfectly 
tj’picnl. 

* In the one-hour two-dose tests of both mild diabetics it is appar- 
ent that the first parts of the cur\’es are similar in trend to those 
of the older tests but that the latter parts which show the effects 
of tlic second doses of glucose are distinctly different. Here the 
steep climb of the blood sugar characterizes diabetes, and sharply 
distinguishes it from all non-diabetic conditions in accordance 



Fig. 7. Case 5, Mild diabetes showing atypical result of older test due to 
irregular .absorption and tj-pic-al result of the now test, (Case of Dr. E. S. 
Dillon.5 

with the p.aradoxical law. In both cases it will also be noted that 
there is no sugar in the urines from the fasting patients, but size- 
able concentrations in the samples voided after ingestion of 
glucose. 

In more severe or advanced diabetes the re.sponses to the one- 
hour In o-do.?e test are in a general way the same as the responses 
of mild diabetes, only tlie .sugar values run higher in all the blood 
and urine samples of the severer cases. The tendency for the 
liiffcrence between milder and more severe diabetes to be quanti- 
tative IS apparent in the cur%*e.s of fig. 8 which shows the results 
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of old and new tests in a case of more severe diabetes. From these 
illustrations it is e-^ddent that the criteria for determining diabetes 
in the one-hour two-dose test are a more or less steep rise of not less 
than 10 mgm. of blood sugar in the 60 minute sample following the 
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Fig. S. Case 6. Illustrates tj-pical results of both tests in more severe 
diabetes, i.e., same criteria as mild diabetes but higher sugar values related to the 
severity of the disease. Case also illustrates tendency to high and changing 
renal threshold for glucose. (Case of Dr. H. 0. Iilosenthal.) 


second dose of ghicose and the relation of blood and urine sugar 
values to the severity of the disease. 

In some cases of diabetes the renal threshold for glucose changes 
from time to time as it does in non-diabetic derangements of 
carbohydrate metabolism. Case 6 shown in fig. 8 also illustrates 
such an instance. In some of the cases the blood sugar values 
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run vcrv liigli wlicn tiic urine contains little or no sugar. 
These tendencies are not characteristic of any particular condition 
but more likely associated with complications or with deiange- 
monts of carbohvdrate metabolism which may be secondary to 
some clinical condition other than diabetes. 

A wrong diagnosis of diabetes is made more often in cases of 
renal glycosuria and pentosuria, especially the latter, than in 
other persistent glycosurias. Furthermore, it is not at all ex- 
ceptional to find cases of pentosuria also incorrectly diagnosed as 
renal glycosuria. As both of these conditions give similar re- 
sponses to sugar tolerance tests, this mistake can hardly be 
avoided unless the precaution is taken to identify the sugar found 
in the urine. In order to avoid unnecessary alarm and treatment 
it is particularly desirable to do this when the concentrations of 
sug.ar are small. 

The diagnosis of renal glj-cosuria rests upon criteria which are 
still subjects of considerjible difference of opinion and practise. 
Perhaps the strictest criteria are those of Joslin and his associates, 
.and fig. 9 shows the results of old and new tests on one of their 
cJU’cs of renal glycosuria, (No. 2279 of Marble’s^ report). It 
should be noted that different, blood sugar technics were employed 
in making these ounces and that the new test was made several 
years after the older one. In the one hour curve it is of interest 
to find the blood sugar after the second dose of glucose in the 
borderland between normal and diabetic values. While other 
ensQS of renal glycosuria have shown the same tendency, more 
cases show blood sugars like normals. The cases of pentosuria 
behave in the same way, and it is, of course, characteristic for all 
urine samples to show sugar in both renal glj'cosuria and pento- 
suria. The criteria of the new lest for renal glycosuria are, there- 
fore: blood sugars which follow the nonnal course, or in any event 
never reach the dtahelic level, and sugar in both urine specimens. 

In adtiition to the persistent glycosurias, there are intermittent 
glycosurias whidi may or may not be of diabetic origin. In these 
etwea the sugar tolerance test is the only mean.s at our disposal for 
dihtinguishing between diabetes and alimentary glycosuria. In 
the ca«cs of alimentary glycosuria the fasting blood sugar is %vithin 
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normal limits like some of the diabetic cases. roUowing the first 
dose of glucose the 30 minute blood sugar in some of these cases 
may remain within normal limits, but like the diabetics it more 
usually exceeds these, often very considerably. After the second 
dose of glucose, however, a very distinct difference appears be- 
tween the alimentary glycosuria and cases of diabetes. The blood 
sugar distinguishes sharply between them because it rises char- 
acferisticail 3 ’' in diabetes and fails in alimentary glj’-cosmia as in 
normals. In both conditions the final urine samples show more 
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Fig. 9. Case 7. Renal glycosuria. The blood sugar does not reach the 
diabetic level after a second dose of glucose. (Case of Drs. Joslin and Marble.) 

or less sugar, depending upon the threshold of the individual. 
Figure 10, when compared with the diabetic cur\’-es in figures 6, 7 
and 8, shows the characteristic distinction between alimentary 
glycosuria and diabetes. It should also be compared with the 
milder case of alimentar}" glj^cosuria with plateau cun’-e of the 
older test seen in fig. 4. The criieria of alimentary glycosuria are, 
therefore: a sugar-free urine after fasting with sugar in the final 
urine and blood sugars that follow the normal curve even ivhen the 
level is higher than normal. 

While the foregoing conditions represent t 3 T>es of glj^cosuria in 
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whicli the carhohj’drate metabolism is of special clinical interest, 
there is a variety of other conditions tvliich secondarily or acciden- 
tally aft ect carbohydrate metabolism. Someofthemareassociated 
vdthgb'cosima, generally intermittent in character; others are not 
associated vith glycosuria. In some of the cases the disturbance 
of carbohydrate metabolism is temporary or trhdal, as in colds 
and other infections or toxemias, menstruation, et cetera, 
and it is, of course, advisable not to make sugar tolerance tests at 
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Fig. 10, Cask S, In alimentary glycosuria there is no sugar in the urine 
when patient is fasting but definite amounts .after ingestion of glucose. The 
new test sharply distinguishes between this condition and diabetes by the fall 
in blood sugar after the second dose of glucose instead of the rise characteristic 
of diabetes. Compare with fig. 4 showing a similar but milder case. {Case of 
Dr. r. V. Reinartz.) 

such time.s. In other cases the glycosuria depends on more funda- 
mental disturbances of carbohydrate metabolism wliich must be 
dilTcrcntiated from diabetes, such as those associated with endo- 
crine and p-sychic conditions. Cases illustrating equivocal results 
of the older test in thyroid and emotional conditions but un- 
equivocal results of the new test are shown in figures 11 and 12. 

Up to the present time not a single instance has been encount- 
ered in which the new test disagreed with the older when the 
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Fig. 11. Case 9. Nervous and irregular menses. Under treatment for 
thyroid trouble. Sugar in urine occasionally, the new test definitelj’’ excludes a 
diabetic tendency but the older test does not. (Case of Dr. M. K. Smith.) 



Fig. 12. Case 10. Illustrates psychic effects on sugar tolerance tests. In 
this case, emotional disturbance related to secret marriage and early pregnancy. 
The older test indicates diabetes but the new test does not. (Case of Dr. W. R. 
Tilton.) 
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results of tlie older test were satisfactorj’'. On the other hand, 
rnanv cases gave doubtful or misleading responses to the older 
test when results of tlie new test were consistent and specific. 

SDMJLARY 

Some of the factors which influence the results of alimentary 
glucose tolerance tests have been discussed in connection with the 
development of a new procedure designed to avoid them. 

A one-hour two-dose tost based on Allen’s paradoxical law of 
dextrose has been described and its diagnostic criteria illustrated 
by clinical applications of older and new tests to more usual t3T)es 
of gbTOSuria. 

Besides its grc.ater convenience, all of the available evidence 
indicates that results of the new test are more specific and reliable. 

Wc express our appreciation of the careful technical •work of ^liss Gecile 
Blacker in executing these studies. 
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SOME I^IEDICOLEGAL ASPECTS OF ISO-AGGLUTININS* 

HERiMAN A. HEISE 
Columbia Hospital, Milwaukee, n'tsconsin 

Although the discovery of blood groups, by Landsteiner in 
1900, has proved its value in medicolegal cases abroad, the legal 
profession of this country has failed properly to recognize its 
possibilities. In Europe the reliability of blood grouping has 
been established by more than 10,000 paternity cases alone, 
yet the literature of this country fails to record a single case 
in which evidence obtained by blood grouping was admitted as 
comi)ctent testimonj' in an American court, and in which a judge 
lianded down an opinion concerning the value of such evidence. 

The importance of the universal recognition of the laws govern- 
ing the heredity of the blood groups can be realized when one 
considers the results of more than 5000 cases of disputed pater- 
nity, reported by Schiff' of Berlin in 1929. Had all of the accused 
men been innocent, onl}'- 16 per cent could possibl}’- have proved 
non-paternity by the methods in use at that time. Actually, 
the innocence of half that number, or 8 per cent, was definitely 
e.st.ablished, from which it follows that one-half the total accused 
group in reality was not guilty. Therefore, assuming the same 
distribution of guilt and innocence in European and American 
groups, we must conclude that one-half the defendants in forni- 
cation and bastardy cases are falsely accused of at least half of 
the charge. Also since accusations of bastardy are usually 
impossible to disprove by the methods now in use in this county, 
convictions are almost certain to follow, or if cases arc settled 
out of court in order to avoid scandal, a legalized form of black- 
mail i.‘5 possible. Furthermore, the knowledge of blood groups 
has solved the problem of mixed children, and also furnished 
valuable clues in criminology. 

Ilc-iil before the 1 liirtcenth Annual Convention of the American Society 
of Clinical Patholori-sts, Cleveland, Ohio, June S to 11, 1034, 
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THEORY 

In 1910 von Dungern and Hirschfeld^ concluded that the 
blood groups were inherited as two independent pairs of hlen- 
delian factors. They believed that the iso-agglutinogens A and 
B were dominant to the corresponding iso-agglutinins a and b. 
On the basis of this theoiy they correctly assumed that the 
factors A and B could not appear in a child unless they were 
present in at least one of the parents. This theoiy of independent 
pairs of factors is untenable because it does not explain the 
percentages of the blood groups of children bom of parents of 
known blood groups, and, furthermore, erroneously admits the 


TABLE 1 


GEoxrrs OF parents 

CROCPS or CHILDREN POSSIBLE 

GROUPS OF CHILDREN NOT 
POSSIBLE 

0 X 0 

0 ‘ 

A, B, AB 

0 X A- 1 

0 , A 

B, AB 

0 X B 1 

0, B 

A, AB 

A X A 

0, A 

B, AB 

A X B 

0, A, B, AB 


B X B, 

0, B 

A, AB 

AB X 0 

A, B 

0, AB 

AB X A 

! A, B, AB 

0 

AB'X B 

A, B, AB 

0 

AB X AB 

-- — ’ — - 

! A, B, AB 

1 ’ ’ 

i 0 


possibility of group 0 offspring from an AB parent. Bernstein^ 
proposed a theory which agrees with the actual facts of heredity, 
namely that there are three multiple allelomorphs A, B, and O. 
Since A and B act as dominants, and 0 as recessive, table 1 
illustrates the possibilities of inheritance of blood groups. 

Although some investigators have occasionally found excep- 
tions to the above, these can be attributed to technical errors or 
to illegitimacy. It seems that the ad\ice of Ottenberg^ has not 
alwa3'S been heeded, namelj’", to acquaint the mother with the 
purpose of the test so that she can object if she has reason to 
be in doubt as to the actual fathers of her children. By following 
Ottenberg’s plan I have been able to determine the blood groups 
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of 240 “ceriified” parents and their 259 children, and it ndll 
\x seen that no cKceptions to the Bernstein theorj- are found 
(table 2). 

If, in addition to the above hereditary factors, A and B, the 
rcecrjtiy discovered agglutinogens hi and N described by Land- 
steiner atid I>evino< are also considered, the medicolegal value of 
blood grouping is about doubled. 


TABLE 2 


i 

j 

i 

or 

ritviuts 

[ 

i cmi.onr.tJ itt cnour 



1 u 

AB 

0 X 0 

IS 





0 X A ^ 

to 


42 



0 X B 

1 e 

10 


G 


A X A 

1 2S 

LO 

47 



A X li 

11 

9 

8 

8 

4 

B X n 

1 

1 




AB X 0 

•t 


5 

5 


Alt X A j 

C 


10 

1 



CASE llEPORTS 

The following eases from my own experience are cited because 
they illustnate some important uses of blood grouping. 

P. dic<i .‘shortly after being struck by an automobile. No wit- 
mf.>d!atoly avnikblo. The dipcovery, about a week later, of dried 
• Kjjue fifty feet from the site of tbc accident led to the suspicion 
rad iK’cn attackcrl near the rocks and then dragged into the road. 
^ tfrefe nn<i from the clothing worn by tlic victim on the day of bis 
m*i to Ik? Group B. 'Witnesses appeared Inter who testified that 
ivrf the victim lo the place where the blood was found o/fer the 
btnich no new facts were obtained by blood grouping in this cascj 
iu*e it iliintrates the feasibility of correctly grouping dried blood 
m i tfio*-! d to the element';. 


'.iddfe aged man, wa« accused of sodomy by an eight year old girl. 
Iri-'d for rimilar offc.nses at least five times and had served 
Hj.1 {erJsfijc ha<l always been the same; to lure life victim to a 
T, e iK-r it nickel, a-sault her, and take back his nickel. Simts on 
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the child 5 bloomers contained spermatozoa and the agglutinogens were of 
Group A. A "W assermann test was ordered on the man for the protection of the 
child, thus affording the oj)portunity of determining that his blood group was A. 
Thoudi insufficient in itself, this finding, in conjunction with the other e\idence 
pre,'ented at the trial, was sufficient to bring a verdict of guilt}* and a prison 
sentence. 


Ca^c S. .T. N., a colored man of Greensburg. Pennsylvania, was arrested on 
a charge of raping a .=even year old white girl. The girl was positive in her 
identification Spot< of semen on her clothing were identified, and the agglu- 
tinogen.' in this ca<e found to he group B, A specimen of blood from the 
accused man proved to be of group A, and on this endence alone the man was 
released, ^ubseciuent developments justified this decision. 



Fio. 1. The Accused 


C(/sf J,.* Tliis ca.«e is presented in some detail, since it appears to be the 
fir.'t of its kind in this country and thus e.stablished a much needed precedent. 

On April 23. 1931, there came to the laboratory of the Uniontown Hospital a 
vnung man (fig. 1) of Italian parentage wnth an umnarried girl seventeen years 
k age and her infant son, four months old. The young man’s uncle had per- 
suaded hi.' nephew and the girl to have their bloods tested to determine the 


* June Se.«ions 1931, Faj'ette County, No. 140. 
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In cross examination the District Attorney entered into a vigorous attack 
on the ‘^so-called blood test,” and was greatly disconcerted by some of the 
answers made to his questions: 

q. And is it not also true that a good many pathologists are of the opinion 
that the parentage of a child cannot be determined by a blood test?” 
a. “They all agree on that subject.” 
q. "They all agree?” 
a. “All agree.” 

q. "That they can be determined?” 
a. "That the 3 ’' cannot.” 
q. "That they cannot be?” 
a. "That is correct.” 

q. "Then of what value is the blood test to determine parentage?” 
a. "None.” 

It was not until later that he realized that the purpose of the testimony was 
not to prove paternity, but to prove non-paternity. 

hlany (flotations from the Journal of the American Medical Association were 
placed in e3’idence bj”- the District Attorney in an attempt to prove that the 
medical profusion had no faith in the value of blood grouping for this tjqje of 
case. His trump card was a quotation from volume 94, page 1089, April 5, 1930, 
which is an inquiry addressed to the editor: 

I would like some information concerning the present status for medical pur- 
poses of all patemitj' tests by blood grouping; I especially desire to know whether 
one or both alleged parents can be definitely ruled out if the child in question does 
not follow in the blood group of one or the other? 

ANSWER: The answer to the question as stated is. No. Neither alleged 
parent can be ruled out simply because the child does not fall in the group of one 
or the other. For example, parents of groups A and B may have children of all 
four groups. The child of group 0, for instance, could have one parent of group A 
and the other of group B. This would also be true of a child of group AB. Again 
a child of group O could have both parents in group A or group B. A child of 
group B could have one parent in group A, the other in AB. In none of these 
cases does the child belong to the group of either parent. 

Although the above quotation had no direct bearing on this case, the jury 
failed to understand the significance of the evidence offered, and apparently 
accepted it as proof of the incompetence of the medical testimony. 

In order to prove that blood grouping was in the "experimental” stage and 
purely theoretical the District Attorney cited the conflicting theories of von 
Dungem and Hirschfeld with that of Bernstein, and the testimony failed to 
impress him or the jury that theory and fact were entirely different propositions. 

When the judge finally admitted the medical testimony, it was clearly stated 
that a mother of group A could not have a group B child from a group 0 man, 
and that the defendant was not the father. 
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After the conclusion of the medical tcstinion.v the District Attorney cxliibited 
flic infant to the memliers of the jurj-, adling their attention to the facial resem- 
bianceand other points of similarity to the defendant, and said, 

The old fashioned evidence produced by eye-witnesses and which has been good 
enough for these courts from the time they started should not be dashed aside for 
this new fanglcd theory yet in its experimental stage. 

During the final argument to the jnrj' the Assistant District Attorney made tlic 
following statement, with appropriate gestures: 

Possible groups of children; if he were certain at the time ho made this chart 
out (referring to table 1), why did he put possible groups of children. In other 
words, here is what it is; If the parents arc O and 0, the po.ssiblc group of the 
children nould be 0; if they were O and A, the possible group would be O and A — 
a po'esibiiity. Whore is there anj' certainty about that? Docs that exclude this 
j'oung man? Pos.sibly! The first time I heard about this grouping business was 
out in Chicago where two children got mixed in the hospital. Well, the}' grouped 
and grouped, and as far ns I know they are grouping yet, and they are farther 
away from it than when they started. That is how old and tried this grouping of 
blood is to detennino non-parentage. The mothers finally decided: This is my 
baby, and the other mother said. This is my baby, and the}’ all went home happy 
and forgot all about this grouping business. 

I'or the sake of aiipcananccs the jury “dein)cratccr’ a total of ten minutes 
and returned a verdict of guilty. Wiicn later questioned, one of the more 
intcUigent juror.s stated the reason for the verdict ns follows; 

Of course, we didn’t pay any attention to your testimony, and, furthermore, 
the baby is the image of his grandfather (the father (fig. 2) of the defendant, 
nho appeared ns a witness). 

.After the verdict the attorney for the defense made a motion for a new trial. 

The opinion of the Judge is given special consideration becau.so it is the result 
of several months of study by Judge John Morrow^ of Uniontown, who presided 
at the trial, and liis recorded statement, November 7, 1931, furnishas thefinst 
legal precedent in thus countr}' for the recognition of the importance of blood 
grouping to exclude paternity. After analyzing the evidence and personally 
delving into the literature, he concluded that the verdict wn.s against tiic evidence 
an'l granted a new trial. However, this trial lias never taken place. 

Prolmbly tho most valid objection to the acceptance of the 
medical te.'^timony was the fact that we still tolerate three dilTer- 
eni methods of dc.=5ignating the blood groups. I agree with the 
Di.striet Attorney tJiat this state of alTains gives the impre.ssion 
of lack of agreement among the memlx:r.s of the medical pro- 
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fession. Certainly there would be less confusion if the two 
contradictory methods of designating blood groups by numbers 
were replaced by the new Landsteiner classification. This 
classification has international scope and further is the onty 
s^'stem which clearly indicates the genetic relationship of the 



Fig. 2. The F.xthek or the Accused 

groups. I disagree with Kenned}',^ that “whichever classifi- 
cation is most prevalent would, to my mind, be the logical one 
for adoption." 

Almost three years after the trial, unexpected characteristics began to develop 
in the boy whose jiarentage had been so clearly decided by an intelligent jurj*. 


HEiniAX A. JIEISE 


•lOS 

With great difiicuUy. contact with the family was made and permission to take a 
jjicture of the mother and hahy was piven. 'i’iiis picture suppests heredity 
which is not purely Caucasian and tlie mother’s honesty in de-ipnatinp the 
wooflpile as the locale of her amorous adventures is made jiainfully evident by 
tlic pliotfipniph of the child. (Fig. 3.) 



Fig. 3. Tmk Motiiku A.\n Cuii.d 
I'iiis photograph was taken throe years afti'r the trial 


coxcLvsroxs 

1. TJic* importance of blood f^rouping io determine non- 
paternity i,-' evident wlien tve consider that about half of tlie 
men accu.sed in iiaternity eases are not the true father.^. 

2. Tlie laws got'erning 11 k‘ Jicretlity of liJood groups arc tvoll 
known and jiroperly controlled ob.servtitions of the blood gronp 
of the true parents and their children, fail to reveal exceptions’ 
to these laws. JVr.sonal oh.servutions of the blood groups of 
2-ltl ^certified" parents and their 255) children are (inotcd. 

' 4 . The confusion in the lay mind arising from the existence 
of three methods of designating the blood groups, should be 
(•tided by having this .society officially adopt the Land.stciner 
cla'-siticalion. Tliis ela.ssification is urged, finst hccatise it gives 
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proper credit to the original discoverer of the blood groups; 
second because it is international in scope; third, it eliminates 
two contradictor}’’ methods of designating the groups by num- 
ber; and, finally, the Landsteiner teiminology indicates the 
genetic relationships of the blood groups. 

4. Details of a court trial are given, showing the inability of 
the prosecuting attorneys to understand the scientific basis and 
value of blood grouping, and a final jurors” verdict based on the 
^'good old fashioned evidence of eA'e witnesses and not upon this 
new fangled theory’^ is given. 

5. I believe that no case of fornication and bastard}’- should 
appear in the courts of our country unless blood grouping, per- 
formed by properly qualified persons, fails to exclude paternity 
on the part of the accused. Also refusal of the mother to permit 
blood grouping should be given due consideration by the legal 
profession. 

6. The opinion of Judge John Morrow furnishes a much needed 
precedent in recognizing the value of blood grouping. 

f 
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PREPARATION OF NEUROLOGIC ]\IATERIAL FOR 
HISTOLOGIC STUDY* 

JAMES W. KERNOHAX 

Seclton on Palhologic Anatomy, The Ufayo Clinic, Rochesief, Minnesota 

In order to arrive at a correct diagnosis of lesions of the nervous 
system, pathologists are faced with an overv'helming assortment 
of special staining methods wliich are tedious and complicated, 
and usually require special fixatives. There is much duplication 
of methods; this has the advantage of allovung the pathologist 
a wide choice, but has the disadvantage of leading to confusion. 
Even expert technicians find difficult3’’ in emplojdng manj’^ of these 
staining methods, and much simpler and less complicated and 
time consuming methods often serve the purpose equally well. 

TJie suggestions on histologic methods which are offered here 
are not intended to take the place of text books on the subject 
of neurohistologic technic, or of methods used in neurologic 
research. Thc\' represent, merel3’', some of the common and 
comparativel3' simple methods used in the preparation of neuro- 
logic material for histologic stud3'. Each pathologist, of course, 
develops in his own laborator3' a few methods with which he 
becomes familiar and from wliich he obtains most information. 
His tecJinicians also, as the result of frequent repetition, do better 
witli thc.se than uith an3’' otlier methods. The following methods, 
however, may be used to supplement those which are used 
routineh* in most general histologic laboratories. The list is far 
from complete, but b3’' the use of the methods given most of the 
elements in normal and abnormal tissues of the nervous S 3 'stem 
can be deraon.'^trated. 

It will be nccessar3' on occasion to make a diagnosis on fresh 
neoplastic tis-sue removed at operation, so that the surgeon can 

• before the Thirteenth Annual Convention of the .(\merican Society of 
Clinical Pathologists, Cleveland, Ohio, June G to 11, 1034. 
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decide Triiat, if an3’', further operative procedure should be done. 
Staining fresh, frozen sections inth polj’-chrome meth3dene blue, 
as used b3’ jMacCart3’- and Broders for man3’' 3^ears, is eininentl3'’ 
satisfactor3" and is a method that has stood the test of time, 
although one of several more recent modifications ma3’' be 
adopted. 

The proper fixation of tissue removed at operation is ver3' 
important, and due regard must be paid to the nature of the 
tissue and to the staining methods which may be necessaiy to 
arrive at a correct diagnosis. It is occasionally impossible to 
foresee these conditions and, therefore, a few pieces as fresh as 
possible should be placed in Zenker’s and in Cajal’s solutions 
and the remainder in a 10 per cent solution of formol. When a 
neoplasm is present and the entire brain has been removed at 
necrops3’', small portions should be fixed in similar solutions as 
recommended for tissues removed at operation and even though 
a neoplasm is not present, it is frequentl3'’ ad\’isable to remove 
small portions from various parts of the brain an3^ay and to 
place these in the Zenker and Cajal solutions before the brain is 
fixed in formol. In order to fix the brain in formol, the preferable 
method is to inject a 10 per cent solution of this mixture into one 
carotid and into one vertebral arteiy, or else to suspend the brain 
in the 10 per cent formol solution b3^ a thi’ead passed between the 
basilar artei^’" and the pons and held so that the vertex does not 
rest on the bottom of the container. After the brain has been 
fixed for a few da3’'s, it is best to cut it b3’' coronal sections about 
1.0 cm. apart. This permits careful examination and easy 
reconstruction of the tissue, and also makes the sections suitable 
for photographing. Small portions can be removed at this time 
for microscopic preparation and stud3L 

The universal fixative in all pathologic laboratories, of course, 
is a 10 per cent solution of formol, which has the advantage of 
preserving tissue almost indefinitely and of permitting the use 
of the majorit3’- of routine staining methods. 

Stains for lipoids are sometimes necessar3' to demonstrate 
active degeneration of myelin sheaths in the brain, spinal cord, , 
or in peripheral nerv^es (Method 1). This staining is done after 
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fhc tissue is fixed in formol solution and cut in frozen sections. 
Frozen sections are necessary in tlie Bielschowsky silver method to 
demonstrate axis-cylinders, but a modification of tliis stain can 
be used on formol-fixed tissue which has been embedded in par- 
affin. Contrary to the usual teacliing, embedding of neurologic 
material in celloidin is not necessary except for some special 
and rarely used methods. I have long since ceased to use cel- 
loidin as a routine embedding medium and have substituted 
paraffin. After embedding in paraffin, the routine histologic 
stain, hemato.xj'lin and eosin, is used. This is satisfactory to 
demonstrate inflammatorT" reactions and is the routine stain 
for ail neoplasms of the central nervous sj'stem, although one or 
more special stains are used to confirm the diagnosis. Van 
Gioson’s stain is useful to demonstrate connective tissue, but it 
is not so satisfactory for this puipose as the Perdrau silver 
method (iMethod 2). The impregnation method has been very 
satisfactory' in this laboratoiy, but there arc several other equally 
good silver impregnation methods for connective tissue (Laidlaw, 
Foot, and so forth). There arc two rapid methods for demon- 
strating myelin sheaths after formol fi.xation and paraffin em- 
bedding (Loyez and Weil), but they are not as satisfactory' as the 
original V'eigert myelin sheath stain or Pal’s modification of the 
original Weigert stain. 

Changes occur in nerve cells as the result of trauma, inflam- 
mation, injury following toxins, deficiency in diet, poisons, and 
so forth, and, to see these changes, stains used to demonstrate 
Nissl’.s granules must be used. There are many such stains 
and all are modifications of Nissl's original methylene blue. 
Two of the most .satisfactory' of these are toluidine blue stain 
and thionin stain (Method 3). Many' of the stains used to 
demonstnvtc Nissl’s granules fade more or less rapidly, and the 
method.*^ require oT'erstaining of microscopic preparations which 
.are then decolorized: it is nece-ssary', therefore, to wash away 
completely' all decolorizing fluid to prevent such fading. 

lo demonstrate nenx* cells and axis-cy’linders, silver irapreg- 
. nation methods also are be.st, and the.se usually' arc some modi- 
fication of lJiel5cljow.sk3'’s method. At the clinic a special 
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modification has been used for the last seven ^’^ears and has 
been found to give satisfactorj’^ and uniform results. This 
method reveals changes in the, neurofibrils of ganglion cells and 
degeneration of axis-cylinders, especially changes of the axis- 
cylinders of peripheral nerve fibers in so-called neuritis and 
similar conditions. Its chief advantages are that it can be done 
after formol fixation and paraffin embedding, it is comparatively 
simple, and, after a little experience, it is rehable and uniform 
(jMethod 4). 

Some of the most valuable stains available to the neuro- 
pathologist are the INIallorj’^ stains and some of their modifications, 
especiallj’- the Mallory phosphotungstic acid-hematoxj’-lin and the 
Mallory-Heidenhain stains for the study of neuroglia, connective 
tissue, and so forth. The Mallory phosphotungstic acid-hema- 
toxj’-lin stain makes connective tissue red to reddish-purple and 
glial tissue blue. This stain is particularly valuable in demon- 
strating neuroglial fibrils which stain blue (Method 5). The 
Mallory-Heidenhain stain is one of the most valuable stains in 
the stud}’- of peripheral nerv-es, spinal cord, pituitary gland, and 
so forth. This stain makes connective tissue sky-blue, myelin 
sheaths reddish-orange, and axis-cylinders purple. This stain 
is also very valuable in the study of tmnors of the pituitarj’’ gland, 
since it brings out clearly the three tj^pes of cells. Mallory’s 
ethyl-\dolet orange G stain can be used for the same purpose, 
but is not quite so satisfactory, and the colors not so vivid or 
distinctive. Tissue can be stained satisfactorily with these 
stains only when it has been fixed immediately after removal in 
Zenker’s fixing solution for twenty-four hours. After this fixa- 
tion sections must be treated with Lugol’s solution to remove the 
bichloride of mercurj’' which otherwise would be scattered as 
crystals diffusely over them. 

These extremelj’" valuable stains could not be used after tissue 
was fixed in formol solution, and refixing in Zenker’s solution was 
not satisfactory; as a consequence, many attempts have been 
made to adapt formol-fixed material to Mallorj’^’s stains. A 
method has been used for some years at the clinic which has 
proved highly satisfactory for the adaptation of formol-fixed 



414 


JAXrES KERXOHAN 


material tr) JMallory’s stoins (IMethod 6). This method has 
continued to give good results since a report of it was published 
in 1931, and it will be found particularly useful for the demon- 
stration of Hbrin, neuroglia, fibroglia, and myoglia fibrils. It 
also brings out uith great sharpness and faithfulness of detail 
the structure in mitotic figures, including those of spindles and 
centrosomes. Formol-fixed tissue may be deformolized by plac- 
ing it in ammonia w’ater for one to several days depending on the 
time the tissue had been in formol solution. It is then refixed 
in Zenker’s solution for twentj'^-four hours or, better still, in 
Weigert’s mordant I (iMethod 7) for forty-eight hours, and then 
transferred to Weigert’s mordant II (hlethod 8) for four days; 
it is then embedded in paraffin. This tissue is then stained after 
the manner of Mallory or some of the modifications of his method. 

An advantage is using Weigert’s mordants after tissue has been 
fixed in formol solution is that the Weigert myelin-sheath stain 
can also bo used. There are numerous modifications of this 
stain, but at the clinic the original Weigert stain has continued 
to be used because it has been found more uniform and constant 
than any of the modifications. Tliis stain renders m^^elin bluish- 
black and all other tissue tan, except erythrocytes which are black 
(Method 9). 

One of the traditional stains with wliich to demonstrate active 
degeneration in nerve tissue is the March! stain, but it has not 
been used at the clinic for some years because of the precipitation 
of crude o.smium on ti.ssue, which produced artefacts and led to 
misinterpretation, and also because of the difficulty of obtaining 
uniform penetration of this stain into the tissues. A preferable 
method of demonstrating such degeneration has been found to be 
the use of some of the fat stains, preferably Scharlach R, on 
frozen sections of formol-fixed matorial. 

In recent years there has been a great increase in knowdedge 
of the v.-irious types of glial cells, and this has been encouraged 
by better staining methods, particularly those of gold and silv'er 
impregnation. The larger glial cells, the astrocytes, which 
together with the blood ve.ssels form the frame-wmrk of the 
nervous system, are be.st demonstrated by Cajal’s gold chloride 
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and sublimate method. This method is uniform, comparativety 
simple, and the results are excellent. It reveals cell bodies 
with all their ramifications and vascular attachments as well as 
intracellular fibrils. The original Cajal’s method has not been 
improved on (hlethod 10). The results are unsatisfactory if the 
tissue has been fixed in commercial formol solution, so that a 
special fixative (the Cajal fixative) is necessarjL The tissue is 
placed in this Cajal fixative for from four da3’-s to two weeks, 
and sections are cut frozen. The gold chloride solution must be 
made fresh each time it is to be used. If the solutions are prop- 
erly made, and the tissue fixed in formol-bromine mixture, 
the results are uniform and excellent. The other two types 
of glial cells are not impregnated bj^ the gold chloride method, 
but require impregnation by silver carbonate solution. These 
ceUs are (1) the ohgodendroglia. cells which are found in the 
cortex of the brain as sateUite cells, and so forth, and are verj' 
numerous in white matter and (2) the microgha which represent 
the reticulo-endothelial cells of the brain and are the phagocji-ic 
cells of the central nervous system. These latter cells have 
numerous names: rod cells, gitter ceUs, compound granular 
corpuscles, scavenger cells, and so forth. Both these types of 
glial cells can be impregnated by the del Rio Hortega silver 
carbonate method after ha^dng been fixed in formol-bromine 
solution and after frozen sections have been made from the same 
block from which sections were cut to be stained with Cajal’s 
gold chloride and sublimate method. There are several modi- 
fications of the Hortega method available, and these are slightly 
simpler and more uniform than the origiaal method. At times, 
beautiful results can be obtained, but the chief objection to this 
method is the lack of uniformity m results; further work needs 
to be done both to simphfy the procedure and to obtain more 
constant impregnation of cells. However, if care is taken in 
preparing the silver carbonate solution, so that all the precipitate 
is just dissolved and j’-et the solution is not too alkaline, the 
results will be satisfactory (IMethod 11). 

There are numerous other staining methods that can be used 
in addition to these or to replace some of them, but only those 
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stains have been described which have been found at the clhiic 
to be most suitable and reliable. The foregoing staining methods, 
however, are not alwaj's used for the study of all tissues, and 
only those stains are used which will be of help in demonstrating 
special cells or changes in definite disease processes; occasionally, 
therefore, additional methods are necessary. Several examples 
of stains used to demonstrate definite lesions are given so that 
they ma3' be of help in indicating the uses of these stains. 

In acute inflammatorj" lesions, such general stains as are used 
to demonstrate inflanunation and its reactions in other parts 
of the bod.v are usualh” sufficient. In chronic inflammation 
of the central nerv’ous system, such as parcnchj'matous sj'philis 
(general paresis), liematoxylin and eosin stain reveals the inflam- 
matoiy’ and mcsodcianal reactions, but to demonstrate the 
changes in ncn'c celts and glial reactions, special methods are 
necessar.v. The thionin or toluidine blue stain demonstrates the 
degeneration of ganglion cells, also the fact that the normal archi- 
tecture of the cortex is upset and that nerve cells are no longer 
in orderly arrangement; the modified Bielschow.sky silver method 
will also demonstrate the disarrangement of ganglion cells. In 
order to appreciate the increased numbers of glial cells (astro- 
cytes) Cajal’s gold chloride and sublimate method is necessa^3^ 
This method reveals marked gliosis in the cortex of the frontal 
lobes, whereas Hortega’s silver carbonate method is neccssar3' 
to demonstrate the increase in microglia, which are forerunners 
of most of the .scavenger cells of the cerebrum. An3’^ iron stain 
will reveal the well-known fact that, in paresis, there is a consider- 
able deposit of iron in the cortex. If it is desired, Pappenheim’s 
stain for pkisma cells will indicate that man3' of the inflammator3" 
cells in the periva.scular spaces are plasma cells. 

In recent 3'ear.s, there has been a marked increa.se in our under- 
standing of that group of turnons under the heading “gliomas,” 
and neurologists and neuro.stirgeons request more .specific infor- 
mation as to t3'pc because on this further classification depends 
the extent of the operative procedure and of the radium or roent- 
gen-rav’ treatment, and the ultimate prognosis. In the identi- 
fication of various gfioma.‘;, .special .staining methods arc valuable 
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and are necessaiA' to substantiate the opinion arrived at by using 
the general stains. At the clinic, hematox^'lni and eosin is the 
routine stain for all tumors. When possible, small portions 
of the tumor are fixed in Zenker’s solution and in formol-bromine 
mixture. Cajal's gold chloride and sublimate method is useful 
since it demonstrates the astrocytes of astrocidomas, the astro- 
blasts of astroblastomas, and also the several tj’pes of spongio- 
blasts; this method reveals the dominant-cell tj^ie in some of the 
mixed tj'pes of gliomas. iMallorj’h phosphotungstic acid- 
hematoxyhn stain demonstrates neuroglial fibrils in astroc3i;omas 
and distinguishes them from other tj’pes of gliomas; it is also 
helpful in demonstrating blood vessels and such changes as the 
proliferation of lining endothelium of the dilated, thin-walled 
blood vessels of rapidli" growing gliomas. This stain is also 
valuable in distinguishing connective tissue from neoplastic tissue 
in meningiomas. The Perdrau silver impregnation method for 
connective tissue gives a beautiful outline of the blood vessels 
and blood spaces in hemangio-endotheliomas and, when done on 
frozen sections in conjunction with a fat stain, it shows the 
relation of fat-containing endothelial cells to the blood spaces 
of these tumors. Hortega’s silver carbonate method for oligo- 
dendroglia is useful, at times, in demonstrating these cells in 
oligodendrogliomas, but it is unsatisfactory^ as a general rule and 
not very* reliable. 

In some chronic degenerative diseases of the central nervous 
system, such as multiple sclerosis, combined degeneration 
(usually associated with pernicious anemia), tabes dorsalis, 
amy'otrophic lateral sclerosis, and so forth, special staining 
methods are necessary* to reveal the specific changes that are 
diagnostic. In tabes dorsalis, the degenerative condition of the 
posterior columns can only* be shown well with a my’-elin sheath 
stain. WTien this stain is used, the anterior and most of the 
lateral columns will be blue-black, whereas posterior columns, 
peripheries of the lateral columns, and gray’- matter, will be tan. 
Ivlallory'-’s phosphotungstic acid stain, which gives excellent 
results after the Weigert’s mordants have been used, and can thus 
be used on sections cut from the same blocks and at the same 
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{smc that the sections for the Weigert stain were cut, stains blue 
the posterior columns and peripheries of the lateral columns, 
indicating an excess of glial cells and of neuroglial fibrils. Scar 
tissue of the central nervous system is neuroglia and, in tabes 
dorsalis, multiple sclerosis, and so forth, represents replace- 
ment of degenerated myelin. The modified Bielschowsk>^ im- 
pregnation metliod on longitudinal sections of the spinal cord 
reveals that, in tabes dorsalis, axis-cylinders have disappeared 
from the areas in which myelin has been destroyed, whereas in 
multiple sclerosis, they are preserved except in the oldest and 
most advanced lesions. This method gives excellent results 
when done on frozen sections in conjunction \\itli a fat stain in 
cases of recent injury or active degeneration where the myelin 
has degenerated into neutral fat and axis-c3^1inders are actually 
degenerating. Manj* other methods may be used for diseases 
of the spinal cord, but the foregoing usuallj" arc sufficient except 
in cases of meningitis, myelitis, or poliomyelitis, where general 
stains show the inflammatory reaction and toluidinc blue or 
thionin stains reveal the degeneration of large anterior horn cells. 
CajaP.s and Hortega’s methods are not so valuable in Studies 
of the spinal cord as in those of the brain. The same staining 
methods, Iiowever, apply to tumors of the spinal cord as to those 
of the brain. There are many diseases involving the peripheral 
nerve.s, but bj’ far the most common of these is so-called pe- 
ripheral neuritis with its numerous clinical subdimsions. Time 
inflammation of peripheral nerves is extremely rare, whereas 
degenerative conditions are much more common. The changes 
in degenerative lesions of peripheral ner\'es can readily be demon- 
strated. The modified BieIschow.shy silver impregnation method 
rovc.als the .^welling, beading, and fragmentation of the axis- 
cylinders, whereas although Weigert’s mjmlin-sheath stain shows 
changes of the mj'elin .sheaths the Alallory-Heidenhain stain has 
been found at the clinic to be a better one. Tliis stain can be 
applied best after the use of Weigort’s mordants, or after Zenker's 
solution and ^\oigort’g mordant 11, and it .shows mj'cIin reddish- 
on'inge, connective tissue blue, and axis-cylinders pale-purp!o. 
By using this stain, the blood vessels are seen easily and it is on 
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the basis of vascular changes that most of the degenerative con- 
. ditions of the peripheral nerves depend. The Mallory-Heiden- 
hain stain is better for studying lesions of peripheral nerves 
than those of the central nervous system. The hematoxylin 
and eosin stain vrill also show inflammatory changes if any are 
present, and van Gieson’s stain will reveal any increase of con- 
nective tissue or increase of the thickness of the walls of blood 
vessels with attendant narrowing of the lumens. On this basis 
most so-called neuritis occurs, and it should more properly be 
called ischemic neuritis. 


SUIIMARY 

Since many text books have been devoted to neurologic technic, 
it is obvious that the above methods are very incomplete, but 
by their use, most lesions of the nervous system can be detected 
and a correct diagnosis reached. The methods presented in this 
paper are not the only ones, or necessarily the best ones, but I 
have found them useful, for several years. Most of them could 
be replaced by others equally good and satisfactory. It is not 
the object of this small contribution to replace the text books; 
the purpose has been rather to simplify the methods and to make 
possible the study of neurologic tissue in any laboratory without 
the necessity of elaborate equipment or of very complicated stain- 
ing methods. With a little experience these methods will be 
found to be quite reliable, and reactions in the nervous system to 
inflammation and disease will be fairly easy to demonstrate and 
to understand. 


APPENDIX 

Method 1 
Fat slaining method 

1. Fix tissue in fonnol solution, freeze and section, 10 to 20 microns. 

2. Wasli sections in 70 per cent alcohol for one minute. 

3. Stain for five minutes in fat stain, made as follows; 

Sharlach R, 1 gm. (sudan W may also be used) 

Absolute alcohol, 70 cc. 

Distilled water, 30 cc. 
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(Ilcat tins mixture just a little, and shake wliilc heating. Then add 100 
cc. acetone and pat in a 37='C. oven overniglit. Alwaj-s filler stain 
before using.) 

4. Wash in 70 per cent alcohol quickly. 

o. Slain in hemato.xylin (Harris) for five minutes. 

0. Wash in tap irater. 

7. Dip in (1 per cent) acid (70 per cent) alcohol about two seconds. 

5. ))'nsh in tap water ten minutes or longer. 

0. Wa«h in lithium carbonate (saturated aqueous solution) about two seconds. 

10. Wash in lap water and mount with glycerine. 

Method 2 

PerJratt impregnation virlhod 

1. Paraffin sections run down to water in usual way. 

2. Place for twenty to thirty minutes in 0.25 per cent solution of potassium 

fiermanganatc. 

3. Wash in water. 

4. Place in solution of equal parts of 1 per cent oxalic acid and 1 per cent 

pota««ium sulphite, or 5 per cent o.xalic acid, until color is gone. 

5. Wn.sh for a half to one hour in tap water until all acid is waslicd out (limit 

the length of time in case the .sections come loose). 

0. Place .ooctions in a 20 per cent solution of silver nitrate for half an hour. 

7. Wash quickly iiv double-distilled water. 

S. Place .«ection.s in the following solution: 

Silver nitrate (20 per cent) solution, 5 cc. 

Sodium hydroxide, 0 drops. 

(Add ammonium hydrate drop by drop until the precipitate is almost 
destroyed. .Add di.stiiled water up to 50 cc. and fdter. Leave sections 
in this solution for half nti hour.) 

0. Wa.4) in doublc-<li.stillcd water. 

10. lux in 10 per cent formol solution (neutral). 

1 1 . Wasli in double di.stillc<l water. 

12. Tone in gold chloride solution 1-500. 

13. Fix in .sodium hyposulphite. 

14. W.ash in tap water, dehydrate, clear, and mount. 

Method 3 

Tolnuliw blue, or thionin, staining method 

1. Uun icetion.s down to water. 

2. Place .'sections in toluidine blue or thionin, stain for fifteen to twenty min- 

utes (heat stain Ixiforc using for thirty minutes): 

1 :.710 solution <» 1 gm. toluidine blue or thionin to 500 cc. water. 

3. W a“1i in two changes of 0.> pet cent alcohol (color comc.s out rapidly). 
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4. Place in absolute alcohol and watch under microscope until differentiation 

is complete. 

5. Clear in xjdol, thoroughl}', and mount with Canada balsam. 

Method 4 

Modified Bidschoicshy impregnation method 

1. Fix tissue in solution of formol, 10 per cent. 

2. Embed section in paraffin and cut at 10 microns. 

3. Deparaffinize. 

4. Wash three times in double-distilled water. 

. Place in 20 per cent solution of silver nitrate for one hour. 

Wash quickly (twice) in double-distilled water. 

Transfer sections into ammoniated solution of silver nitrate for five nunutes: 
To 40 ce. of 20 per cent silver nitrate solution add ammonium hydrate 
drop by drop until precipitate is dissolved. An excess of ammonium 
hydrate is noxious. IMake a fresh solution each time it is to be usfed. 
Filter before using. 

8. Wash quickie' in double-distilled water. 

9. Transfer sections into 10 per cent solution of formol (neutral) for one 

minute. 

10. Wash, tone in gold chloride (brown) solution (a), fix in sodium hj-posulphite 
solution (b), one or two minutes, clear (c), and mount (d): 

(a) Gold chloride, 1 gm. 

Water, 500 cc. (can be kept as a stock solution) 

(b) Sodium h^-posulphite, 5 gm. 

Water, 100 cc. 

(c) 95 per cent alcohol 
Acetone 
Carbo-xylol 
Xylol 

(d) With Canada balsam 


Method 5 

Mallory-Heidenhain’s staining method 

1. As a fixative, use formol or Zenker’s solution, or Weigert’s mordants. Cut 
paraffin sections at 5 microns. 

2- Stain fort 3 ^ minutes in: 

Azo-carmine (Grubler’s), 1 gm. 

Water, 100 cc. 

(Heat, cool, and filter at room temperature and add 1 cc. of glacial 
acetic acid before using.) 

3. Wash in water. 
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4. DiEicrcntiatc in aniline alcohol (watcii under microscope) until nuclei arc 

red and cytoplasm is pale-pink. This step requires from three to ten 
minutes depending on thickness of sections. 

5. Remove aniline alcohol with acid alcohol (1 per cent) a half to one minute. 
G. Wash quickly in water. 

7. Place in 5 per cent phosphotungstic acid for three hours. 

S. Wash quickly in water. 

9. Stain one-fourth to one-half hour in Mallor}'’s aniline blue made as follows: 
Aniline blue, 0.5 gm. 

Orange G, 2 gm. 

Water, 100 cc. 

Acetic acid, 8 cc. 

(Boil, cool, filter, and thin with equal parts of water before using.) 

10. W'ash quickly in water. 

11. Diflerentiate in absolute alcohol. 

12. Clear in carbo-xjdol and xylol. 

13. Mount with Canada balsam. 


Method 6 

Mallory’s phosphotungstic acid-hematoxylin staining method 

1. Fi.x in Zenker’s solution for twenty-four hours. 

2. Place in running water for twenty-four hours. 

3. Rinbcd in paraffin. 

4. Section and doparaffinize. 

5. Place in potassium permanganate for from five to twenty minutes (make a 

fresh 0.25 per cent aqueous solution each time). 

0. Wash well in water. 

7. Place in oxalic acid (5 per cent aqueous solution) for from five to ten minutes. 
S. Wash Ihoroughh' in several changes of water. 

9. Stain nnth Mallory’s phosphotungstic acid-hematoxylin stain three to 
twelve hours. This stain is made as follows: 

Ammonia hematin, 0.1 gm. 

Water, 100 cc. 

Phosphotungstic acid crj’stals (Merck), 2 gm. 

(Di.«?olve the ammonia hematin in a little water, with the aid of heat, 
and add it when cool to the rest of the solution; no praservative is 
rcquirc<l. If the solution stains weakly at first, it may be ripened by the 
addition of 5 cc. of a 0.25 per cent aqueous solution of potassium per- 
manganate, or it may be allowed to stand for a few weeks until it ripens 
fponUmPou.sly. Hcmnto.y>iin may be used instead of ammonia 
hematin, but requires 10 cc. of the permanganate solution to ripen it). 

10. Pi.ace Fcctions in 95 per cent alcohol, then in absolute alcohol, and clear in 

x\doi. 

11, Mount with Canada balsam. 
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ilETHOD 7 

WeigerVs mordant 1 

Potassium bichromate, 5 gm. 

Huoroehrome, 2 gm. 

Water, 100 cc. 

(Fix tissue in mordant I for from four to five days, for small and thin sec- 
tions, tvo days.) 


Method 8 
WeigerVs mordant II 

Acetate of copper, 5 gm. 

Fluorochrome, 2.5 gm. 

Acetic add (36 per cent), 5 cc. 

Water, 100 cc. 

Fonnol, 10 cc. 

(Fix tissue in mordant II for from tventy-four to fortj'-eight hours.) 

Method 9 

WeigerVs myelin-sheath staining method 

1. Wash tissue, vhich has been fixed in 10 per cent solution of formol, in water 

for short time. 

2. Fix in primary mordant four to five days (for small and thin sections, two 

days). 

3. Wash in water one hom. 

4. Fix in secondarj' mordant twenty-four to forty-eight hours. 

5. Wash well in water one to two hours. 

6. Embed sections and deparaSinize. 

7. Stain two hours in a solution made as follows: 

10 cc. of a 10 per cent solution of hematox 3 'lin dissolved in absolute 
alcohol 

Satmated solution of lithium carbonate, few drops 
Distilled water, 90 cc. 

CMake this solution fresh each time) 

8. Wash in tap water. 

9. To differentiate, place in a solution of: 

Borax, 2 gm. 

Potassium ferricyanide, 2.5 gm. 

Water, 100 cc. 

10. Wash thoroughly in running water. 

11. Dehydrate in SO per cent and in 96 per cent alcohol. 

12. Clear in acetone, carbo-sylol, and jadol. 
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1C. Mount -with Cnnnd.n balsam. 

(A stock solution of 10 per cent solution of hematoxylin in absolute alcohol 
should bo kept on hand. At least ten das-s’ exposure to sunlight is 
recinired to ripen this solution. Combine it with a few drops of satu- 
rated aqueous solution of lithium carbonate at the time of using.) 

Method 10 

CnjaVs gold chloride atid sublmatc melhod 

1. Place small portions of fresh tissue in the following solution for two to ten 

flays (the tissue may have prc\iously been fixed in formol solution a 
very short time): 

Fonnol (neutral), 15 cc. 

Ammonium bromide, 1.5 to 2 gm. 

Distilled water, 85 cc. 

(Tissue should not remain more than ten days in this solution, seven da 3 's 
is best) 

2. Cut sections on freezing microtome (20 to 25 microns) and place in 6 per 

cent neutral formol solution. 

3. Wash a few moments in distilled water. 

4. Place in following solution for .six to ten hours and keep in the dark: 

Gold chloride (1 per cent), 10 cc. 

Mercuric chloride, 0.5 gin. (10 cc. of a 5 per cent solution) 

Di.«lillcd water, GO cc. 

(Dissolve the mercuric chloride bj' heat in nearly all water called for in 
the formula, filter, and add to the gold chloride. The best tempera- 
ture Ls IS'’ to 20'’C. (G5° to GS°F.) At this temperature, four to six 
hours is the best. 

If tcmjwraturo is 14° to 17°C., the time should be much longer. If 
temKraturc is higlier, the time should only be two to three hours.) 

5. After four or more hours, when sections are intense purple, fix for from six to 

ten minutc.s in the following solution: 

Sodium hyposulphite, 5 cc. 

Alcohol (9.5 per cent), 30 cc. 

Distilled w.atcr, 70 cc. 

S.itur.ated solution bisulphite of soda, 5 cc. 

6. Wash in .50 per cent alcohol. 

7. Place on slide, blot c.arcfully, then dehydrate on slide with 70 per cent, and 

95 per cent, and absolute alcohol; then clear in xylol. 

S. Mount with Canada bahara. 

(Blot orcfullj' after each of above steps. Oil of origanium may be used in 
place of absolute alcohol.) 
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TvIethod 11 

Hortega silver carbonate impregnation method for oligodendroglia and microglia 

1. Fix tissue in formol-ammonium bromide solution (same as for Cajal’s stain) 

and cut frozen sections. 

2. Wash in two dishes of distilled water, the first containing 10 drops of 

ammonia. 

3. Stain in undiluted silver carbonate for from one minute to one and a bnlf 

hours. Del Eio Hortega’s imdiluted ammonical silver carbonate is 
prepared as foUows: 

Solution of silver nitrate (ivlerck), 10 per cent, 5 cc. 

Solution of sodium carbonate (pure), 5 per cent, 20 cc. 

Ammonium h 5 ’'droxide, sufficient to dissolve precipitate 
(The ammonium hydroxide should be added drop by drop until the pre- 
cipitate is just dissolved, stirring the solution aU the while.) Finally, 
filter the solution and place in a dark bottle, where it will keep for long 
periods. 

4. Wash rapidly in 60 per cent alcohol (made by using absolute alcohol). The 

section should be carried through with a small angulated ^ass rod so 
as to allow all of it to be washed equally without wasting time. If the 
section is wrinkled or folded, the alcohol will produce a patchy result. 

5. Reduce by passing sections directlj* in 1 per cent formol solution. 

6. Wash in distilled water. 

7. Tone by placing sections in a gold chloride bath ten to fifteen minutes until 

they become purple-gray. 

Gold chloride (yellow), 1 gm. 

Distilled water, 500 cc. 

8. Fix in a 5 per cent solution of sodium hyposulphite for half a minute or more 

until sections are flexible. 

9. Wash in water. 

10. Dehydrate in dishes of graded alcohol and clear in carbo-xylol and xylol. 

11. Motmt with Canada balsam. 



FURTHER STUDIES IN ANTIGEN EMULSION 
PREP.4RATI0N FOR THE BALL TEST 
FOR SYPHILIS* 

B. S. KLINE 

From Ihc Lahoratorrj Department, Mount Sinai Hospital, Cleveland, Ohio 

Several years ago a ball test for sjT)hilis was described.^ The 
results with tliis test are very easy to read accurately with the 
naked eye. The negative test shows a uniformly turbid fluid. 
A strongly positive test on the other hand shows a thoroughly 
clear fluid and suspended in its upper portion a large opaque white 
ball. A positive test shows a few large white clumps in- the upper 
half of a sliglitly turbid fluid and a doubtful test shows numerous 
small white clumps suspended in turbid fluid. The phenomenon 
of ball formation in this test is apparently dependent upon the 
interlocking of numerous small clumps of needle like particles 
which dovetail into each other upon centrifugation. The ball 
test applied in two slightly different ways gives results of about 
equal sensitivity with the two microscopic slide precipitation 
tests (1, for the diagnosis and 2, for the exclusion of syphilis) 
and serves as an excellent check for the slide tests. 

The antigen emulsion for the ball test as described is prepared 
by mixing salt solution and cholesterinized antigen, the resultant 
combined antigen cholcsterin particles although of desirable shape 
(long thin needles) are satisfactory for use for onlj-- a few to several 
hours after preparation following which time the emulsion breaks 
down, the particles become granular and the globules of antigen 
only present in the emulsion clump together. 

As dc-^cribed previously,- emulsions generally emplojmd in 
precipitation tests for syphilis (including the ball test mentioned 
above) are made by mixing salt solution with cholesterinized 
antigen. The resultant aggregates are composed of antigen 

• Bend Ix-forc the Thirteenth Annual Convention of the American Society 
of Csinicnl PatholopHt-, Cleveland, Ohio, June 8 to 11, 193-1. 
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lipid, cholesterin and adventitious substances more or less uni- 
formlj’' distributed throughout the particles. In addition there 
are a number of globular particles of antigen onty. The size 
and shape of the combined antigen cholesterin particles and 
particles of antigen only are determined especially by the quan- 
titative relationship of lipid and water, bj"- the temperature of the 
ingredients and by the speed at which the mixtiue is made. In 
emulsions chemically identical for instance the particles vary 
from less than in diameter when vei^’' warm ingredients are 
quickly mixed to large needle like particles 60^ or more in length 
when very cold ingredients are slowly mixed. The particles 
furthermore undergo continuous change in size and shape and 
in a few minutes to several hours are unsatisfactory for use in 
tests for sj-phihs. 

In contrast to such emulsions, those employed in the micro- 
scopic slide precipitation tests for s^Tphilis are made by first 
precipitating the cholesterin crystals in water and subsequently 
coating them with antigen lipid. Cholesterin plates precipitated 
from alcoholic solution by a small or large amount of warm or cold 
water or salt solution, by slow or by rapid mixture vary but little 
in size and shape. Upon this fact depends the greater uni- 
formity in particle tj^ie and of sensiti\dty of slide test emulsions 
in routine practice. Furthermore the particles maintain their 
size and shape for over a week and the emulsions containing 
them are thoroughly satisfactory for use for at least 48 hours after 
preparation. 

It is apparent therefore that the ball test for syphilis previously 
reported can be improved by preparing stable needle like particles 
to hold antigen on their surfaces. This has been found possible 
by two methods: 

(1) Addition of about equal parts of Squibb’s anesthetic ether 
to 1 per cent alcoholic solution of cholesterin and the addition of 
cold water to this combined solution after it has been chilled. 

(2) Addition of 4 parts chilled 0.5 per cent cholesterin solution 
in glacial acetic acid to 1.75 parts chilled 60 per cent alcohol. 

The needles prepared by the ether method are rather fragile 
and rather sensitive to an excess of electrol 3 des. The needles 
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prepared by the acetic acid method are most satisfactory in this 
regard and furthermore after they are removed from the acetic 
acid and alcohol solution and properly neutralized with 7 per cent 
sodium hydroxide they ser\-e excellently in holding antigen on 
tlieir surface. Emulsions containing these antigen coated needles 
in proper proportions with serum (about 1 part emulsion, 5 parts 
serum) have gii'en results similar to the ball test previously 
described and have been found satisfactory for use for at least 24 
hours after preparation. It is hoped before long to have all the 
details of emulsion preparation and test performance worked out. 

In addition to these studies with antigen coated cholesterin 
needles some e.xperiments have been made using globules of 
antigen onl}’' as in the Hecht^ ball test. In that test antigen 
globules are precipitated from alcoholic solution by about a half 
part of salt solution and after a ten minute period of ripening 
another half part of salt solution is added. At this time as after 
the first step the antigen globules are in small clumps which are 
dispersed by the patient’s serum whether positive or negative. In 
addition to the globules, which varj' greatly in size from loss than 
1 ft to about 25/1 there are manj^ elongated tongue shaped particles 
and these readily dovetail into each other in positive tests. 

Since the size and shape of particles of antigen only in water or 
salt solution are influenced by so many factors the possibility of 
preparing uniformly sensitive ball test emulsions vdth antigen 
alone is not as great as with antigen coated needles of uniform 
size .and shape. 

SUWMARy 

In the ball test for syphilis described several years ago the 
emulsion particles of combined antigen and cholesterin are 
unstable and satisfactory for usp for a few to several hours only. 

Further studies have demonstrated the possibility of preparing 
emulsions %vith stable antigen coated cholesterin needle like 
crj’stals that are satisfactorj' for use in the ball test for at least 
2-4 hours. 
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CYANIDE POISONING* 

A. O. GETTLER jlkd A. V. ST. GEORGE 

From ihe Deparlmeni of Forensic Medicine, New York University and Bellevue 
Hospital Medical College, and the Office of the Chief Medical Examiner, 

City of New York 

Hydrocyanic acid as a poison was said to have been used by 
the ancients, usually in the form of an infusion of peach stones 
or seeds of other fruits in which hydrocyanic acid was liberated. 
However, accurate records on this subject are not available. 
One of the earliest authentically recorded cases occurred m 
Germany in 1781.^'® For a time in the early and middle parts 
of the last century the cyanides were said to have been a popular 
method for committing murder and suicide in this country, but 
here again accurate statistics were not kept. 

In recent years suicidal, accidental and industrial cyanide 
poisonings have occurred with increasing frequency. Homicidal 
attempts have been rare. Deliberate poisonings have usually 
been produced by mixing potassium or sodium cyanide in food, 
drink or medicines. Accidental poisonings result chiefly from 
fiunigation, mistaking a container of cyanide for a medicine, 
in chemical laboratories and in certain industrial occupations. 
The industrial type results from the escaping vapors in certain 
chemical processes, notably the silver, gold, celluloid and polish- 
ing industry. Domestic animals (goats, sheep, cows) and even 
man are found now and then either dead or suffering from symp- 
toms of cyanide poisoning as a result of the ingestion of fruits 
sprayed with an insecticide containing cyanide or from plants 
that are relatively rich in the glucosid amygdalin (peach leaves, 
cherry, laurel, et cetera). The latter is broken down into sugar, 
oil of bitter almonds and hydrocyanic acid in the presence of water 

* Read before tbe Thirteenth Annual Convention of the American Society 
of Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. 
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and eraiilsin. It is of considerable practical significance that 
h 3 'drocyanic acid is a poison for all members of the animal king- 
dom* (rodents, fiys, bugs, et cetera). Its use as a lethal gas in the 
late Tvar was not as successful as were some of the other gases. 
Its use as a method for legal execution has not gained much 
popularitj-. 

McKclwaj'’ records an interesting case in which a hairdresser, 
aged 38 years, attempted to remove "silver discoloring” of hair 
dye from her hands bj’’ rubbing them ndth potassium cjmnide. 
At first the patient developed symptoms of vertigo, nausea, 
et cetera (probablj’' caused bj' inhalation of cyanide) which dis- 
appeared only to recur about one and one-half hours later in a 
much more aggravated form from which the patient, however, 
recovered. Absorption of cj'anide through the sldn was thought 
to have taken place, though it was not noted whether she had 
washed her hands free of the salt after her first attack. Experi- 
mental absorption of hydrogen cyanide through the skin has been 
proved and Drinker* has observ^ed it in human beings. Acci- 
dental poisonings through the injured skin have been frequent 
and recently mention has been made of poisoning developing from 
silvcn\-are used at table which had been cleaned with a polish 
containing cj'anide, the utensils not having been properlj^ washed. 

SYMPTOMS 

I'he s.vmptorns of acute poisoning proceed with almost light- 
ning-like rapidity'. Within two to five minutes after ingestion 
of the poi.«on, the individual collapses, frequently with a loud 
.«crcam (death scream) ; there are a few short dyspneic inspirations 
followed by prolonged expirations; trismus and perhaps tetanus 
mnj' be observed; blood 3 ', frothy saliva and vomiting may occur. 
In cases, especially .as a result of admixture with foods, where 
absorption is not quite as rapid, I/iwin' divides the sy'mptoms of 
cy.anido poisoning into three .stages, as follows: 

(1) Di/f,pndc slaric. Sense of constriction in the throat, 
oppression, fear, .staggering walk, nausea or vomiting, headache, 
vertigo, weak p\il.«o, prolonged respirations wdth short inspira- 
tions and prolonged expirations, and the intervals between breaths 
iK'coming longer and longer. 
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(2) Stage of convulsions. The patient falls, the pupils are 
dilated, and the skin is covered with a cold clammy perspiration. 
The pulse becomes more rapid, convulsions, opisthotonus, trismus 
and involuntarj’' micturition ensue. 

(3) Stage of asphyxia. Respirations become irregular and 
prolonged, the heart irregular and slow, the body temperature 
drops, cj’-anosis of face and extremities is noted, the patient sinks 
into a coma and frothy, often blood-tinged saliva flows from the 
mouth. Death usually follows within a half hour. 

In some patients who have recovered from poisoning, com- 
plaints of weakness, fatigue, insomnia and cardiac distress con- 
tinuing for months are occasional^ encountered. 

The symptoms of chronic cyanide poisoning vary considerablj’- 
with each person, dependent apparently on indi\’idual idio- 
s;yTicrasies and susceptibilities. Some individuals by merely 
entering a place in which cyanide is handled, quickly develop 
symptoms of nausea, headache, giddiness and scratching or irri- 
tability of the throat. Others may work in an atmosphere 
containing cyanide in comparative comfort or develop symptoms 
only after prolonged exposure or contact. In a weU developed 
case of chronic poisoning, the patient usually complains of lassi- 
tude, easy fatigue, attacks of nausea and vertigo, occasional 
vomiting, headache, insomnia, cardiac discomfort, anemia, 
skin eruptions, and occasionally ocular and auditory disturbances. 
The vagueness of the symptoms makes a diagnosis at times 
exceedingly difficult, unless the patient’s occupation jdelds a clue. 
In the combustion of tobacco during smoking appreciable 
amounts of hj^drogen cyanide vapors are formed, though nothing 
at present is definitely known as to its effect in intensive smokers. 

The action of cyanide in the body is described as interfering 
with the “internal” cell respiration by paralysis of the oxj’'dase 
ferments. Thus oxidation and reduction cannot continue in the 
cells. Hanzlik and Richardson® experimentally and Geiger® 
chnicaliy have used a 1 per cent solution of methylene blue (con- 
taining 1.8 per cent sodium sulphate) in cases of cyanide poisoning 
vdth good results. The basis of the action of methylene blue 
is to convert the hemoglobin into methemoglobin which then 
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combines ^ritb the cyanide forming cyametiiemoglobin, which is 
innocuous. 


• NECROPSY 

Postmortem examination of an acuteh' poisoned subject fre- 
quently shows briglit red spots in the skin and cyanosis of the face, 
neck and c.xtrcmities. On opening the body tlie odor of hydrogen 
cyanide is distinct and almost invariably noticeable. The blood, 
depending on the number of hours postmortem, is generally quite 
dark, remains fluid and engorges the veins and right heart. Fre- 
quently the niucous membrane of the lips, mouth and esophagus, 
especially if tlie poison is taken without an admixture of food or 
drink, is swollen and shows deep reddish discoloration; rarely 
corrosion may occur. The stomach sliows diffuse edematous 
swelling of the raucous membrane, with reddish punctate dis- 
coloration of the surface, often accentuated corrugation of the 
.surface and considerable exuded mucus due to the hydrolysis 
of the alkali cyanide salts. Corrosive ulceration is rare. A 
.oirailar but generally very much less marked process is found in 
the duodenum and occasionally even in the trachea. In the 
serous cavities, especially in the pericardium, punctate ecchy- 
moses may be found and in the pia arachnoid and ventricles an 
edematous bloody extravasation occurs. The liver, especially 
if the patient has survived any length of time, may show fatty 
degeneration and the urine at times shows some blood. 

In cases where death follows inlinlation of cyanide gas, the 
lesion is not marked in the alimentary tract; instead there arc 
swelling and edema of the mucous membrane of the respiratory' 
tree vrith ccchj’moses or hemorrhages and pulmonary edema and 
cougt’stion. Ijcuin mentions a case of cyanide gas poisoning 
where dcgcneratioir of the ganglion cells, lesions of the blood 
%'<'s,'el«, thromboses and hemorrhage were found. 

Histologically, in the acute poisonings, edema of the mucosa 
of the stomach or bronclii with circurnscribtd hemorrhages and 
lcucoc\iic infiltration arc found. Edema and miliary’ hemor- 
rliagcs and occa'^ionally poriva'=cular extravasations of blood are 
found in the pki, brain substance and in the cord. In the chronic 
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cases, fatt 3 ’' degeneration and round cell infiltration in the small 
vessels, especiall\' of the brain, are noted. Occasionallj’- calcium 
deposits, hj'aline degeneration and thrombus formation in the 
vessels are noted. In chronicall 3 * poisoned animals, chromatol- 
3 '^sis, vacuolization and degeneration of the central and peripheral 
ner^'ous S 3 ’'stem have been found. 

In the office of the Chief hledical Examiner of the Cit 3 ’' of New 
York, from Januar 3 ' 1, 191S to December 31, 1933, there were 


TABLE 1 


TEAH 

1 

HO^aCtDE3 

SUICIDES 

ACCIDEKTAI. 

(IKGESTIOK 

opctakide) 

ACciPEvr.u. 

(fcmigation 

■n^TH;CTAKIDE) 

TOTAE ^TTHBEB 

1918 


8 


2 

10 

1919 


3 


13 

16 

1920 


10 


8 ! 

IS 

1921 

j 

28 


7 

35 

1922 


10 


4 

14 

1923 


18 


5 

23 

1924 


18 

4 


22 

1925 


18 


4 

22 

1926 


13 

1 

3 

17 

1927 


12 


1 

13 

1928 

1 

18 

7 


26 

1929 

2 

22 

2 

1 

27 

1930 


34 

2 

! 1 

37 

1931 


24 

1 


25 

1932 

1 

44 

4 

1 

1 49 

1933 


49 

4 

3 

56 

Totals 

4 

! 

329 

25 

52 

410 


410 cases of death from cyanide poisoning. In so far as an 
anal 3 ^is of the records permit, they are distributed as in table 1. 

The deaths due to fumigation resulted from fumigation of ships, 
hotels and warehouses. Of the other accidental deaths, the 
majorit 3 ' were caused by mistaking the poison for medicine. 

TOXICOLOGICAI/ ANALYSIS 
Organs best suited for analysis 

If the poison has been taken by mouth, the stomach contents and brain 
should be analyzed. Analysis of the brain is necessary for the purpose of ruling 
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ant the jrofj-'ibiUty of the jxiison ha\nng been introduced into the stomach after 
death. If the poisoning resulted from inhalation, the lungs and brain must be 
e.’oimined. In cases of poisoning by inhalation, usually none, or only the very 
faintest tr.ace, is found in the stomach contents. This is of tremendous impor- 
tance from the iiiedicoleg.al aspect. 

Mclhod of isolaiton of ajanidc 

The ti‘'.sues are cooled by keeping them in an ice-box. Two hundred to 500 
grams of tissue ate ground up. Care should be taken to keep the tissue cold 
since hydrocj’anic acid may volatilize if warm. If stomach contents are ana- 
lyzed, lisually one-fifth of the total volume of the contents is used. The ground- 
up li"«uo or the stomach contents arc placed in a one liter flask and acidified with 
tartaric acid. The material is then distilled with steam, using a well cooled 
condenser the tip of which is bent to serve as an adapter and dipped into 5 cc. 
of 5 THT cent sodium hydroxide solution in a rcccinng flask. The latter should 
l«> packed in icc. One hundred cubic centimeters of distillate arc collected, 
Nvhirh is ample to recover all the cyanide present, the following tests being 
employed. 

Qual native tests 

(1) Srhonhein's test. Suspended a strip of filter paper, impregnated with 
guaiac and copiwr sulphate, over the material in a flask, the paper being held in 
place by the stopper, (Dip strip of filter paper into a frc,sbly prepared alcoholic 
rohilion of guaiac 1:10; then let dr>’; when dry, moisten it with dilute (1 : 10,000) 
ropjTcr sulphate solution). If color dots not change, cj’anidc is absent and no 
further leyts nml be made. If a blue color results, cyanide may bo present. 
Ti'.e tc.-t is vcn.' sensitive but not specific, lij-drochloric acid, nitric acid, 
chlorine, bromine, ozone, hydrogen jicroxide, ns well as some other substances 
also give a jxjsitive test. This test may be used ns a preliminary one at the 
nccropw table. Tlie following two tests must be employed since they are 
s|jf'ific for CA*anide: 

f2) Prtis’dnn blue tfsl. To 5 cc. of distillate, add 3 cc. of 25 per cent sodium 
hydroxide, then a few drop.s of freshly prepared ferrous svilphatc solution and a 
few drop* of ferric chloride .solution. Warm a little. Let cool and add concen- 
trated hydrtfchloric acid, tlrop-wis^e, until the dirty brown precipitate just dis- 
j.nlvf'**; avoid execr-'^ hydrochloric acid. If cyanide is prc.=cnt, a deep blue pre- 
djntate (t*rus.-'.an blue) .nppc.ar.s. If only a trace of cyanide is pre.cent, a pgeen 
johition results indead of a blue precipitate, hut, on standing several hours, a 
Fouill fliTCCTjlont Pni^ri.an blue precipitate fettles {.sensitive to one part in 50,000). 

(,S| L'ydy'e t^‘t. To 10 CC. Of distillnfe, add 1 cc. of yellow ammonium 
(lilpliiile mt\ ev.agKjriife to dramr-v,? on the water bath. When dry, add 5 cc. of 
5 |vr cctil hydroriibrir acid solution, wann a little and stir well to dissolve all of 
the thion-ai.ate that v..n.« fornic<l during the evaporation. Let stand two hour.?, 
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then filter. To the filtrate, add 5 to 10 drops of 10 per cent ferric chloride solu- 
tion. If cyanide is present, a deep red color results (sensitive to one part in 10 
million). 

The following tests may be used, but they are not specific for cyanide: 

(4) Vortmann’s test. To 5 cc. of distillate, add a few drops of potassium 
nitrite solution, then 2 to 4 drops of ferric chloride solution and then enough 
dilute sulphuric acid until the color of the solution becomes a bright yellow. 
The solution should then be boiled, after which cool and add ammonium 
h 5 'droxide until aU of the iron is precipitated. Filter off the precipitate. To 
the filtrate add a few drops of a very dilute solution of ammonium sulphide. If 
cyanide is present, a play of colors results, violet, blue, green, yellow. 

(5) Picric acid test. To 5 cc. of distillate (sh'ghtly alkaline) add a few drops 
of picric acid solution and warm gently. If cyanide is present, a red color 
develops (sensitive to one part in one million). 

(6) Phenolphihalin test. To 5 cc. of distillate, add a few drops of alkaline 
phenolphthalin solution (reduced phenolphthalein), then a few drops of 1:2000 
copper sulphate solution. If cyanide is present, a red color develops (sensitive 
to one part in 20 million). 

(7) Silver test. To 2 c.c. of distillate, add nitric acid until reaction is acid, 
then add a few drops of silver nitrate solution. If cyanide is present, a white 
precipitate of silver cyanide results. 

Quantitative test 

For quantitative analj'sis, a weighed amount of tissue is distilled, as described 
in the qualitative procedure. In the receiving flask, however, instead of having 
dilute sodium hydroxide, 20 cc. of 10 per cent silver nitrate solution are used, 
acidified with nitric acid. In order to make certain that all of the cyanide is 
isolated, distillation is continued until 200 cc. of distillate are obtained. During 
the distillation, the cyanide precipitates as silver cyanide. This is then filtered 
through a pre^dously weighed Gooch crucible, washed, dried and weighed. 
From the weight of the silver cj’-anide, the amount of cyanide in the material 
analyzed is calccilated as HCN. 

In quantitative anal 3 'sis, if the poison was taken bj* mouth, the entire amount 
of cj^anide is determined in the gastro-intestinal tract. This is then multiplied 
by 100/98, which gives the amoxmt in the entire body. This fraction is used 
because approximately 98 per cent of the cj^anide, if taken bj' ingestion, remains 
within the stomach contents. If the poison was introduced by inhalation 
or injection, parts of all the organs and tissues are analj^zed and, from these 
results, the amount present in the entire body is calculated. 

The lethal dose of cyanide is accepted as 50 mgm., calculated 
as hydrocyanic acid. 

The following factors interfere with the determination of the 
presence of cyanide : 
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(1) Trace? of hydrogen c^-anidc arc produced during tJie first 
fevr days of putrefaction, but this disappears in the later stages. 

(2) Cyanides present in the ti.ssucs disappear during prolonged 
putrefaction and are changed to sulphocyanide. 

(3) In stomach contents, \Yhcrc the bulk of the cyanide re- 
mains at death, putrefaction is of little importance. 

(4) Embalming with formaldehyde interferes greatly in the 
tests, the cyanide forming condensation products with the formal- 
dehyde. 

It is, therefore, important that early toxicological anal^^sis 
he made in cases of suspected cyanide poisoning. It is likewise 
ncccs?ar>‘ to rule out the presence of ferrocyanides, ferricyanides 
and thiocyanates before distillation is begun, because these com- 
pounds, when distilled in the presence of mineral acids, 3deld 
hj'drogcn cyanide. 

Diffusion of the poison in a bodj' after death has been recorded, 
but the process is cxtremelj- slow and it has been shown bj" 
Gettlcr, that, when cyanide is introduced into the stomach after 
death, no cyanide reaches the brain even after an interval of two 
months. 

.'\Ithough the term '‘cj’anide of potassium” is generally em- 
ployed in referring to cj'anide poisoning, it is not the potassium 
s.alt but, bec.auso of its cheaper cost, the sodium salt that is used. 

SUM.M.^RY 

(1) Four hundred and ton cases of cj^nide poisoning are listed. 

(2) The relative incidence over a period of fifteen years is noted. 

(?>) The pathologj' and mechanism of the action of cyanide is 

descril)cd. 

(4) The tests for its chemical identification and the importance 
of dilTcrentiating cases of poisoning by inhalation and bj' ingestion 
are clcscriljcd. 
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'HIE-VTMENT OF IMALIGNANT NEUTROPENIA BY 
INJECTION OF LmSR EXTRACT* 

WALTER B. MARTIN 
SS9 fioush Street, Norfolk, Virffinia 

Since RchuUz® and Friedemann- reported their cases of the 
peculiar disease characterized by ulcerating and necrosing lesions 
of tlie throat and a marked decrease in the leukoc>’tes especially 
in the granulocytic cells, there have been an increasing number 
of ciiscs of a similar character reported each year. This increas- 
ing incidence, together -with the high mortality rate, lends interest 
to any suggestion that might load to more effective treatment. 

Experience in treating three cases with liver extract is tlie basis 
of this report. The usual liver preparation for oral and intra- 
muscular treatment of pernicious anemia has been used. Intra- 
venous injcction-s have not been given. The usual procedure has 
lx!en to give the equivalent of 300 gm. of liver bj' mouth and the 
eciuivalent of 100-200 gm. of liver intramuscularly each day. 
With the appearance of sali.sfactorj' improvement, the intramus- 
cular injections have been discontinued and the treatment con- 
tinued orally. 

Tlio first c.ase treated was seen in IMarch, 1930. The use of 
liver extract was sugge.'^ted by observation of the frequent marked 
ri‘-'e in the leukocyte count in cases of pernicious anemia receiving 
liver or liver extract. The average increase in the total leuko- 
cytes in fourteen cirsos of pernicious anemia treated with liver 
w:ui 55 |M:r cent and the average increase in granulocytes was 95 
j>er cent. Tliis tendency to an increase in leukocytes following 
liver therapy has been recorded by Murphy,* Connery and Gold- 
water' .and l>y Conner.* * The rather .striking similarity between 
pi:!rnicious .anemia and granulocytopenia hm? been pointed out by 

• Rer.d Ltfon? ti.c Tli!rt<fnUi Aiumal Convention of the Amcrienn Society of 
ClJr.irr.l Cifvek.ncl, Olito, June 8 to 1 1 , 193}. 
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Fitz-Hugh and Knimbliaar® who applied the term “pernicious 
leukopenia” to this condition. This similarity has been further 
emphasized by Beck^ who stated that it seemed reasonable to 
suppose that the primary lesion is not in the bone marrow but in 
the organ or tissue which gives rise to the substances that keep 
maturation of the granulocjdes regulated to a normal level. It is 
possible that the liver is this 'organ, and that in granulocjiiopenia 
there is a deficiencj’’ condition as in pernicious anemia. Foran, 
Sheaff and Trimmer® report five cases treated with liver extract 
given orally, intramuscularlj’- and intravenously. All of these 
cases recovered. One died in a second attack complicated by 
pneumonia. 

CASE KEPOETS 

Case 1. In !March, 1930, a wiiite woman, age 38, was seen in her home. She 
had been ill five daj's. The onset had been ■5\*ith chill, high fever, prostration, 
extreme nervousness and soreness of the mouth. A blood count made by her 
attending phj'sician two days before showed 600 leukocytes; the differential 
formula was not available. 

Her past history indicated that her general health had been fairly good until 
one year before. She was married and had had one child twelve years before 
that died five days after birth following a difficult labor. She developed bladder 
irritation in September, 1928, and suffered from this off and on during the fall 
and winter, with frequencj', burning, and blood in the urine. During the winter 
she was operated on for fissure in ano. In February, 1929, she had an acute 
attack with chill, high fever, and severe soreness of her mouth. According to her 
statement her lungs were congested. She was acutelj’^ ill for three weeks and 
continued to feel badly all smnmer. Her health had been good during the 
winter months of 1930. 

When seen in March, 1930, she appeared extremelj' ill. She was prostrated 
and complained of extreme weakness and nervousness. Her temperature had 
been ranging from 101 to 103°. The skin was pale. There was no icterus of the 
skin or sclerae. The tongue and the mucous membranes of the mouth were 
verj' red. The gums were swollen, tended to bleed, and were covored with a 
thin, white membrane. There were no areas of necrosis. The neck was some- 
what swollen on both sides and the cervical glands were moderately enlarged. 
There was no ulceration about the rectum or vagina. The spleen was palpable 
below the costal margin. The general physical examination was otherwise 
negativ'e. Laboratory findings were as follows: hemoglobin 52 per cent; 
erythrocytes, 2,270,000; leukocytes, 2,300; polyunorphonuclear neutrophiles, 
48.0 per cent, small monocytes, 42.0 per cent, large monocytes, 9.5 per cent; 
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O.o per centj pl^tclcti?* 2o/f000j reticuloc\'tci?, 0.4 per cent, \'nn 
den Btrpa rt-action, delayed direct, quantitative l.S ing. per liter; blood culture, 
nesatsw. Smears from the inoutli and throat showed no Vincent’s organisms. 
ViVscrnmnn test was negative. 

Tilt* picture at that time did not suggest pernicious anemia but she was given 
liver extract by mouth, rcccixing the equivalent of 100 gm. of liver three times 
a day. There was a rapid improvement in the patient’s condition. The mouth 
cleared promptly, the soreness and swelling of the neck subsided, and the tem- 
per.nturo returned to norm.al in five days. Not much significance was attached 
to the jvtssible effert of liver therapy at the time, as it was thought that the 
patient was undergoing a spontaneous recovery. Between March 27, 1930, 
and July 2S, 1930, her crj-throcytcs gradually increased from 2,270,000 to nearly 
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* One vin! liver extract every da 3 '. 
t Three vLals, intr-amuscularlj', every daja 


her hemoglobin from 52 i>er cent to abont 90 per cent. There were 
in general no significant blood findings except a myelocj’tc count of 14 per cent 
on ^^ilrrh 29 followed a few d.ajT> later by a reticulocyte incrca.se, as high as 10.9 
j'-T cent. 


Tie? pnlient continued well during the rcm,aindcr of 1930, all of 1931, and up 
to July, 1932, except far one epbotlc in May, 1930, when, following temporarj' 
disfmrnirmanee of the liver, her Icukocx'tcs fell to 3,200, the granulocytes to 
41,9 r cent, and the l.vmphocytcs incrctiscd to 51.0 jicr cent. On return of 
tri-x'.mfiit by liver by mouth, the balance was restored. During this time she 
maintaiuc^’l a norm.nl hhxv.l picture on 1 to 2 vials of liver extract each day 
(iicmogldim. m cent; erythrocyte.^, 4,.5(K),000 to 5,000,000; differentia! 
count, !K>nnalj 

U.n July 1.5. 19-12. the p.-.t!e.nt stated that for some time she liad Ijccn having 
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attacks of generalized acliing at intervals of two weeks, accompanied by slight 
fever, and followed by severe sweats. Two da3's before she had had such an 
attack. On examination, her temperature was 99.3°; there was no reddening 
or ulceration of the gums or throat, and no soreness or enlargement of the glands 
of the neck. The general physical examination was negative. The blood 
count, however, showed hemoglobin 90 per cent; erjdhrocytes, 4,410,000; 
leukocjdes, 1,200; polymorphonu clears, 12.0 per cent; basophiles, 2.0 per cent; 
small monoc5’tes, 62.0 per cent; large monocjdes, 20.0 per cent; transitionals, 

4.0 per cent. The following morning her temperature was 101°. The gums 
were slightlj' swollen and sore. The glands in the neck were distinctlj’ enlarged 
and there was general soreness of the neck. The leukocj-tes numbered 1,060; 
poljTnorphonuclears, 2.0 per cent; basophiles, 0.5 per cent; small monocjdes, 

80.0 per cent; large monocjdes, 12.5 per cent; transitionals, 5.0 per cent. The 
liver extract was increased to three vials by mouth each day, and on the 16th, 
ISth, and 20th she received 3 cc. of liver extract intramuscularly. The course 
of her blood r^ponse is shown in table 1. It is to be noted that the fall in the 
leukocytes preceded the drop in eiydhrocytes and hemoglobin by several da5's, 
and that in the restoration of the normal blood picture the same relationship 
prevailed. This illustrates the importance of the time element in the appear- 
ance of anemia in these cases. 

From then on she remained in verj' good health on three \-ials of liver by 
mouth each daj*. In January*, 1934, the liver dosage bj' mouth was reduced to 
two \’ials a day. On March 16, 1934, she presented herself complaining of weak- 
ness, nervousness, exhaustion, rapid heart action, and soreness of her gums. 
The gums were red and spongj*. There was no atrophj* of the papillae of the 
tongue, and no enlarged glands. The temperature was normal, and the pulse 
120. The leukocjdes had fallen to 3,000; hemoglobin 76 per cent; erythrocytes, 
3,610,000. She was given 3 cc. of liver extract intramuscularly on three suc- 
cessive days and put back on three \dals of liver extract by mouth each day. 
On March 22nd the hemoglobin was 84 per cent; erj'throcj’tes, 4,060,000; 
leukocytes, 4,300; reticulocjdes, 4.2 per cent. 

This patient has been observed over a period of foxu- years. The onset of 
her iUness was acute and stormy, with chill, high fever, ulcerative stomatitis, 
and enlargement of glands of the neck. During this attack her leukocvdes fell 
as low as 600. In one subsequent attack the leukocytes went down to 1,060. 
In this attack the drop in the leukocytes was detected before the onset of the 
local s3Tnptoms. This attack apparently responded to intramuscular liver 
extract. In between the acute attacks she had pursued the course of a case of 
true pernicious anemia. It is worthy of attention that during her initial attack 
she de%’^eloped during her period of recovery a mv'elocj'tic crisis 'n*ith 14.0 per 
cent myelocjdes in the blood, and that there was also an increase of her reticulo- 
cjdes to 10.9 per cent. 
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Cfi'€ S. A w I'.itc tn*vn, RW 03, was first seen on February 2-1, 1932. At that 
be bad been ill for elybt weeks witli soreness and stiffness in bis joints and 
the niu^clc^ of tbc ietts. He bad a normal blood picture* bcinojtlobin Sd per 
cent: o.-ytbroc}ie> 4,170.000; leukocytes, 8,100; polymorpbonuclcats, 05.5 per 
rent : i'<?’dnopliile.<. 0..5 per cent, small monocjdca, 30.5 per cent : larpc monocytes, 
1.0 per cent; trari 5 !tion.als, 2.5 per cent. His Wassormann and Kalin reactions 
wvre {With’c and be was referred to his family physician for treatment. During 
.March be received three injections of nco.arspbcnamine; 0.3 gm., 0.45 gm., and 
0.0 gm. There was no re.action following any of these Injcctions- 

On April 0, 1932, he was seen at home. He bad been feeling badly for two 
days and was complaining of wcakne,ss, m.alaiso, fever, and sore throat. On 
exaniin.itlo.n the onl.v noteworthy findings were in the throat and neck. The 
tliroal wa« swollen and congc.stcd and covered w'ith a dirty, grayish membrane 
re'cmbling a diphtheritic membrane. Smears taken from the throat were 
negative for diplilhcria bacilli on direct e,vaminntion and by culture. There was 
moderate swelling and tenderness on both sides of the neck. The blood count 
*-uow(«.l 2.900 tcuViocytes with 2 per cent granulocidcs, 76 per cent small mono- 
niiclo-irs, 10 per cent barge mononuclears, and 3 per cent transitionals. Liver 
therapy rens started at once. At first he was unable to take the c.vtract by 
mouth on account of swelling and soreness of the throat. He was given, how- 
ever, 3 cc. of liver c.vtract intramuscularly each day for tlircc days, and then 
cverj’ other d.ay for three doses. Tlicro was an immediate subsidence of the 
siicliing .and .soreness of the throat, return of temperature to normal, and rapid 
rcfovcrj' from nialaL=e and weakness. Along with this went an improvement 
of the blood picture. Over a jxiriod of twelve days bis leukocytes increased 
from 2, IKK) to rt,2fh'), and the granulocjics from 2 per cent to 45 per cent. 

During .May and Juno there was some variation in the administration of liver, 
and iKith the total leukocyte^ and the percentage of granulocytes fell again; on 
Jut'.c 15, 1932 there were tKKK) leukocytes, of which 32 per cent were polymor- 
phon!ic'f-.ar ncutrophilcs, Followiric the rcaiimption of liver therapy the blood 
count rcnchcd an approximately normal level in August, 1932. This patient has 
ff mained well since that time. 

in t}u.< ais-e the condition probably arose a.s a result of arsenic 
there.py. Clinically and hcmatologically the primary and sec- 
ondary cjws are indbtingui.shable and, except for the elimination 
of the primary factor, the therapeutic indications are the same. 
This patient pursued a rather chronic course, but it may be of 
^!Kn!ficance tiial more rapid and complete improvement took 
place when tfie lix’cr therapy was better regulated. 

Fee- S. A whUf voman, age 39, was ndmitlcd to the hospital on July 8, 
19sT5. M:e had kv-r, ill for four day.H with general mnlai=o, fever, chilly sen«a- 
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tion, exhaustion, and sore mouth and throat. Her temperature had been rang- 
ing as high as 103°. She gave a history of vrhat she considered tv'o similar 
attacks, one four years before, and one two years before. Both of these attacks 
had been diagnosed as trench mouth. There was nothing else significant in 
her prenous historj- except that she had lost her husband eight months before 
and had been verj’ nervous and depressed. As a result of this, during the past 
eight months she had used sedatives of the barbituric acid series to a considerable 
extent on account of insomnia. 

Examination revealed a well nourished woman, depressed and very nenmus. 
Her color was good. There was extensive ulceration beneath the tongue. The 
gums were swollen, bluish red in color, and covered with a thin, white mem- 
brane that stripped off easily. In two places on the hard palate there were dis- 
crete ulcerated areas. The throat was red. The neck was swollen on both sides. 


TABLE 2 
Case 3 


DATE 

HEMO- I 
CLOBIK 

EBTTHEO- 1 
CTTES 

j 

EECKO- 

CTTE3 

POLT- 

MOEPHO- 

MT- 

CLEAES 

BASO- 

rniLES 

SMAIX j 
MON'O- ! 
CTTES j 

LARGE 

MONO- 

CYTES 

TEANSI- 

TIOKALS 

I5S3 

psT cent 



per cent 

per cent 

per cent j 

per cent 

per cent 

July 8 

84 

4,210,000 

1,200 

18 


58 

18 

6 

July 9 

90 

4,620,000 

2,200 

28 


69 

1 

2 

July 10 

89 

4,860,000 

2,500 

24 


70 

4 

2 

July 11 

88 

4,610,000 

3,700 

53 

1 

38 

6 

2 

July 12 

87 

4,460,000 

4,000 

55 


33 

7 

i ^ 

July 13 

84 

4,410,000 

4,500 

60 


38 


2 

July 14 

85 

4,470,000 

6,700 

54 


38 

5 

i 3 

July 15 

84 

4,410,000 

5,700 

70 

1 1 

25 

3 

! 1 


especiall 3 ' the left, which was rather brawnj’’, and the glands at the angle of the 
jaw were enlarged on both sides. The neck was very tender to palpation. 
The head was normal, the lungs clear, and the spleen not enlarged. The vag- 
inal tract was negative. 

On admission her temperature was 101°, on the second day 102, and on the 
third daj' was normal and remained so thereafter except for a slight afternoon 
rise for two daj's. The blood examination on admission showed a leukocyte 
count of 1,200 with 18 per cent granulocytes. The subsequent course of the 
blood counts is shown in table 2. Blood culture was negative. Smears from 
the mouth showed no fusiform bacilli. She was given 3 cc. of liver extract 
intramuscularly and put on liver extract by mouth three times each day. The 
second day she received two injections of liver extract, the third day one, and 
thereafter was continued on the extract bj’’ mouth. By the seventh day the 
blood picture had returned to normal and remained so thereafter. With the 
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fall in t€mp5raturo nntl improvement in the blood picture, there was a rapid 
>nitK.;denrc of syraptom?. The mouth cleared; the swelling and tenderness in 
th.eneck disappeared and there was an immerliatc return of a sense of well-being. 

Tills patient made a ver}* rapid recoveiy while taking iiver by 
mouth and intramuscularly, ^^^lile the change in the blood pic- 
ture was rapid and striking, tlie clinical improvement Avas even 
more impressive. The history would indicate that she had ex- 
perienced two other attacks from wliich she recovered sponta- 
neously, neither one of these, however, was as severe as the last 
attack. It is po.ssible that she again recovered spontaneously, 
but the rapid change in her clinical condition following liver ther- 
ap3' ,‘Jtrongly suggested a causal relation. There has been no 
opportunity to obscr\*c this patient since discharge from the 
hospital eight day.s after admission, but a recent communication 
from her doctor indicates that she has remained well. 

The three ca.ses reported have recovered and are apparently 
well at tlie present time. One of them has to continue on a regu- 
lar ration of liver. If this is diminished or discontinued slie tends 
to revert, not only to a pernicious type of blood picture, but to a 
leukopenic state as well. 

It is, of course, realized that in reporting results in these tliree 
cn.'-'cs no very valid concIu.sions can be drawm. It is possible that 
all of these c.w.s would have made spontaneous recoveries with- 
out the aid of liver extract. It is felt, however, that the results 
obtained an? .suggestive and would seem to justify the further use 
of liver extract in tlie treatment of granulocytopenia. 
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EDITORIAL 

The Passive Transitek jMethod of Allergic Diagnosis 

During tJie last ton years there has been a very definite tend- 
enc.v toward the specialization of allergic practice. A vai'ietj’ of 
f.actors have made this necessary. Allergy is a rapidly growing 
new branch of medicine in which the advances have been made 
chiefly by those investigators who have had the opportunity to 
devote practically their entire time to the subject. At first it ap- 
peared as if allergic diagnosis would be a very simple laboratory 
procedure in whicli certain tests were applied du-ectl3’’ to the pa- 
tient's shin and the answer was thereupon correctly revealed to 
anyone who chose to read the reactions. 

many variables, however, plaj’ a part in the elicitation of 
the skin reaction that this is no longer considered, in anj' sense, 
infallible. -Many supplementarj' methods of investigation have 
since been developed and it is quite true that for the adequate 
stud.v of the allergic dise.ascs, one's full time is often required. 

At the same time allergj’ has been found to dominate or to 
color such a wide varict}' of clinical manifestations and such a 
rclativch' large proportion of the population that the time vdll 
come when the man not priinaril.v interested in allergic investiga- 
tions inust give certain of his patients the benefits of allergic 
study. YOiile, today, there is .scarcelj’ room for argument that* 
the investigator who performs the skin tests should be the person 
who is making the entire allergic studj’ in the broader sense, at 
the s.amc time convenience or necessity often dictates that the 
general man have tiiis portion of the allergic work done by some- 
one appropriate!}' equipj>ed therefor. As a con.sequence in cer- 
tain Sections, the clinical pathologist is called upon to do the 
roufint' seii'^itization UeUs, reporting the results of study to the 
ntmnding phj-sician. 

Althuugli the direct method of testing usuall}' gives a large 



EDITORIAL 


447 


amount of positive information and remains at present the basic 
point of departure for allergic studies, it's shortcomings may be 
brieflj' summarized under three categories: the appearance of a 
certain proportion of false positive reactions, reactions to aller- 
gens which are subsequently shown to have no clinical significance 
in the particular case under investigation; false negative reac- 
tions, in which for one reason or another information that should 
have been of value was not elicited; and inappropriate reactive 
surface, in which the patient's skin for one reason or another 
cannot be used. This occurs especially in infants, in indi'vdduals 
with extensive dermatitis, in cases of dermographia, in indi\dduals 
too ill to be subjected to the inconvenience of skin testing, and 
in those who find it necessarj' to take adrenalin so continuously 
that the skin reaction is not reliable. 

One of the several methods available for counteracting any or 
all of these disadvantages is the passive transfer method, which, 
incidentall 3 *, is trulj'- a laboratory procedure. This method has 
been developed on the basis of the familiar Prausnitz-Kustner 
reaction, in which antibodies or reagins maj^ be transferred from 
the serum of an allergic indi^ddual into the skin of a non-allergic 
recipient, thereby rendering this skin area sensitive for a short 
tune to the particular allergen in question. The method has been 
popularized in this coimtry by Matthew Walzer who describes 
it in detail in “Asthma and Bay Fever in Theory and Practice”* 
and in a nmnber of subsequent contributions. 

Briefl}* the method consists in obtaining 5 or 10 cc. of the pa- 
tient’s blood under aseptic precautions, separating serum or 
preferably plasma; ultra-filtration; and its introduction intracu- 
taneously into selected skin areas of a non-aUergic recipient. 
Walzer uses no preservative although the writer has found no dis- 
advantage to the addition of O.o per cent phenol. The sensitiz- 
ing dose should be rather large (0.07 cc. to 0.1 cc.). An area of 
perhaps two inches diameter becomes sensitized and remains so 
for upwards of four weeks. Walzer recommends the arm, the 

*Coca, A. F., Walzer, Matthew, and Thommen, A. A.: Asthma and hay 
fever in theory and practice. Springfield: Thomas, 1931, pp, 851. 
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i\Tit<‘r prefer? the back. Usually a mole or other landniark is 
available as a point of orientation, from which one side of the 
back is checkcr-boardcd with the intracut aneous injections, two 
inches apart vertically and horizontalhv Twenty-five or more 
areas may be sensitized. 

The trauma of the procedure is apt to produce a refractory 
iieriod which may last twenty-four or forty-eight hours, or longer. 
By preference the actual testing is therefore not done until the 
third or fourth day after preparation. 

At this time the test solutions arc introduced, in the usual 0.01 
cc. or 0.02 ec. dosage, at points about one quarter inch from the 
sites of the original needling. Control tests are applied in the 
same dosage at sjunmetrical points on the non-sensitized half of 
the back. 

Readings aie made usually at the end of twenty or thirtj^ min- 
utes. Each tc.st substance is read by comparison with its con- 
trol reaction. .-VI though, occasionally, large urticarial reactions 
result, any real degree of difference from the control is of sig- 
nificance. Not infrequently some of the control reactions are 
positive, indicating either an unsuspected sensitiveness on the 
part of the recipient, or an irritating test solution. Such reac- 
tion.> cannot be interpreted and should, if feasible, be repeated on 
another recipient. When a control reaction is positive and the 
p.nssivcly .sensitized area is veiy much more strongly positive, this 
is usually indicative of a positive reaction. 

After an additional three or four days the same areas may again 
be used for further testing. Areas tliat liavc given positive reac- 
tions on the first testing should however not be used again, and 
mon particularly, should not be used with the same test solution 
that gave the oricinn! positive reaction, since the antibodies have 
been oxliaiLsted for this particular antigen. 

The advantages claimed by Walzer for this method are as 
follow.':: so-called false positive reactions are avoided since the 
rc.ictirig body must !>e pre.'^?!)! in the patient'.^ blood for the reac- 
tion to be poritive by this method; the method may be used in 
jfj which the condition of the patient’s skin precludes satis- 
f.nctory direct testing, such as in diffuse eczema with or without 
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secondary infection, icthyotic skin, and those persons scarred by 
constant scratching in inflammation; urticaria, dermographism; 
contagious skin infections such as impetigo; and in the other 
conditions mentioned above. 


— ^Warren T. Vaughan. 



NEWS AND NOTICES 

Ainicunicptncnt has been received of the organization of the 
American -%?ociation for the Stud}' of Neoplastic Diseases. It 
is planned that the Society will hold four meetings a year and 
that the September meeting n*ill be held at the jMayflower Hotel 
in Washington, September G to 8. The program consists of two 
sessions with lantern slide demonstrations of microscopic pa- 
thology, two sessions on radiologic diagnosis, and three sessions 
on surgery and mdiation therapy in neoplastic diseases. All per- 
sons interested in the work of the Association are invited to attend 
the meeting. 

Dr. M. Pinson Neal served as Visiting Professor of Pathology 
and Bacteriology at the University of Tennessee College of Medi- 
cine and as Acting Pathologist to the Memphis General Hospital 
(hiring the summer quarter at Memphis, Tennessee. 

The International Soeiet}' of Radio-Biology will sponsor an 
Inlermational Congre.^s of Electro-Radio-Biolog}' to be held in 
the Doges Palace in Venice, September 10 to 15. The Congress 
will be pn^sided over by Marquis Guglielmo M arconi. The object 
of this Congre.'s is to iinite for a discussion, physicists, chemists, 
biologi.sts, iiaturalist.s, and physicians, on biological actions of all 
radiations, in order to coordinate the respective investigations. 
A general invitation h.as been made to all others interested in the 
.fubjeet. 


Tun SKUoix)(5rc CoNFEn-UKCE 

^ The Society will be inter(j.sted to learn tliat Surgeon-General 
( umming of the l-nited States Public Health Service has included 
the ‘'.M-r.ologic conference” in the budget of that government 
ftrvicc for the coming year. The committee that reported on 
this jnalter at the Cleveland meeting wits continued with power 
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to act. Accordingly, Dr. Vonderlehr of the U. S. P. H. Service 
was made chairman with Drs. Simpson and Sanford on the com- 
mittee to represent the A. S. C. P. Two syphUologists are to be 
chosen by these three members and this committee of five will 
have charge of the plan to evaluate independent serologic pro- 
cedure for the diagnosis of syphilis in the United States. 

The following notice is to be published in various medical 
journals: 

The United States Public Health Service is cooperating with 
the American Society of Clinical Pathologists in the drafting of a 
plan to evaluate independent!}'’ serologic procedure for the diagno- 
sis of sj^hilis in this country. Briefly, the plan contemplates 
the collection of specimens of blood from at least 1,000 individuals 
and the distribution of comparable specimens to the laboratories 
of serologists who have described an original modification of a 
complement-fixation or precipitation test for the diagnosis of 
sj’philis. The donors of the specimens will be carefully selected 
so as to measure both the specificity and sensitivity of the serologic 
procedure. The sending of specimens to workers at considerable 
distance from the point of collection will be expedited by the use 
of the most modem transportation facilities, while the delivery 
of specimens to nearby serologists •will be delayed so as to make 
the deliveiy time approximate that for those workers at the more 
remote points. 

A committee of five members consisting of two speciahsts in the 
field of clinical s3T)hilology, two members of the American Society 
of Clinical Patholo^ts, and one officer of the United States 
Public Health Service wdU organize the plan of study and, after 
all laboratory reports have been submitted by participatmg serolo- 
gists, will interpret the results on the basis of clinical findings. 
The collection of the specimens will begin about December 1, 
1934, and a number of serologists will be invited to take part in 
the evaluation scheme. 

It is possible that the name of some serologist who has described 
an original modification of a test for syphilis may have been inad- 
vertently omitted. Any serologist desiring to participate 'will 
be extended an in^dtation upon presentation of suitable proof 
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iis to tlic originality of his modification of a serologic test. A 
brief description of the plan will also be sent to those workers 
who may be interested. 

Correspondence should be addressed to the Surgeon-General, 
United States Public Health Sci'vice, Wasliington, D. C. 



THE ETIOLOGY OF GRANULOPENIA 
(AGRANULOCYTOSIS) 

With Paeticulak Reference to Drugs Containing the 

Benzene RiNG*t 

ROY R. KRACIvE axd FRANCIS P. PARKER 

From the Department of Bacteriology and Pathology, Emory University School of 
Medicine, Emory University, Georgia 

In pre'V’ious communications “• 12, 13, u have presented eid- 
dence to indicat-e that the chief etiologic factor in granulopenia is 
the administration of certain classes of drugs, particularly those 
which contain the benzene ring as their central nucleus. In June, 
1931, before the American Society of Clinical Pathologists, we 
presented eAudence tending to show that the injection of pure 
benzene is followed by clinical granulopenia in rabbits and also 
that the action of benzene on the hematopoietic tissue is more 
likely due to one of its oxidation products rather than to the drug 
itself- At that time we called attention to the fact that eight of 
the nine patients with granulopenia had been given large amounts 
of coal-tar benzene ring drugs prior to the clinical onset. 

In 1931 one of us“ published a report of a patient who had been 
given so much phenacetine over a three year period that she was 
admitted to the hospital with a severe methemoglobinemia and 
an acute fulminant attack of granulopenia. We^'* reported eleven 
cases of acute fulminant granulopenia in all of whom the clinical 
onset had been preceded by the administration of benzene ring 
drugs and presented the hj’pothesis that this disease is due mainly 
to the administration of that tj^ie of drug, attempting to formu- 

* Read before the Thirteenth Annual Convention of the American Society of 
Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. The Ward Burdick 
Award was made to Dr. Kracke for his work on granulopenia at the annual 
convention. 

t This work aided by a grant from the Therapeutic Research Committee of 
the American Medical Association. 

453 


AlIEBICAIf JOORK^AL OT CLUnCAE PATHOLOOT, VOL. 4, NO. 6 



tWi R. KRACKE AND FRANCIS P. PARKER 


h'stc A ^t’rips of oxidfttion irnctions in whicli it could be shoRii that 
shr.'C druEr:= can be oxidb.cd to a common end product. W'e have 
called attention also to the high incidence of this disease in nurses 
and physicians and relatives of physicians and believe that this 
is broucht about by the more common usage of these drugs in 
IK'ople of the medical group. 

It is the purpose of this paper to present further evidence that 
our original conception of granulopenia was correct, and we pro- 
pose to show; first, that, granulopenia, based on a review of 1385 
dcatli reports, is a disease that affects nurses, physicians and 
medical people more than .any group in this country: secondly, 
that certain dnig.s of the benzene ring class arc capable of being 
easily oxidized to toxic products which are capable of producing 
granuloiK'uia in rabbits. 

Since our original communication on this subject the question 
of drug relationship to granulopenia has received confiiTnation 
from the important work of Madison and Squicr" who reported 
fourteen cases of granulopenia; six of the patients had taken 
allniial, four amidopyrine, and the other four various drugs in 
Combination with amidopyrine. They also showed that in six 
of these patients amidopyrine was used therapeuticall}' after the 
ou'-'ct of the dise.aso and .all of the.se died, while in the remaining 
eight, amidopyrine was prohibited and only two died. Further- 
more. they wore able to hiduce typical attacks of granulopenia by 
the administration of amidopyrine; on administering the drug to 
mriotcers nihbits umicr vari.ablo conditions one animal developed 
pramdupenia on flte thirtieth day. This report apparently has 
stimulated many others to similar observations, for in the past 
fev,' months Ilotiman ct al.'’ have rcinvc.stigatcd their fourteen 
ca-’'‘s of gre.uulnpenia and found tliat thirteen of these patients 
had takers fiiniflopyrine and that the onset in one was preceded 
by tiro .administration of dinitrophenol. Randall‘» has reported 
the sudden dcv<‘]t>pmcnt of granulopenia in a physician following 
tie* uv,. nf a iuarbituratc and amidopyrine. Ziimingcr” reported 
gr;imilo|Knin in two sisten-- although .^he did not mention any asso- 
cmtiui with drugs. At our request .^hc later investigated the 
..irug hbiory tmd found Ih.at both of this-e patients had taken 
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large and undetermined quantities of am^dal compound preced- 
ing the clinical onset.^^ Costen^ reported three cases in which 
he stated his patients were women of “sedentary lives and nervous 
temperament,” who required daily use of sedatives to obtain sleep 
and pointed out that one of his patients took large doses of aspirin, 
phenacetme and bromides; that another used allonal daily for 
several months, whUe the third was known to have taken large 
quantities of various sedatives. 

The relation of drug therapj’’ to granulopenia is being studied 
in Copenhagen, Denmark since Holten et al,® have reported five 
cases developing the disease while in the hospital being treated 
for other disorders, and in every instance had been given amido- 
pyrine in the course of their treatment. They referred to a simi- 
lar case by Videbech.-^ Andersen^ reported a patient that had 
taken a mixture of amidopj’rine and a barbiturate dail}'' for five 
months and stated that his patient had recurrences foUovnng the 
administration of barbipyrine (compound containing amidopy- 
rine), with recovery after the drug had been discontinued. Thus, 
at this time, there have been reported fifty cases of acute fulmi- 
nant granulopenia in which various benzene ring drugs are in- 
criminated as etiological agents with the chief interest centering 
on amidopyrine (see table 1). 

Of these fifty patients forty-six have taken amidopyrine either 
alone or in combination with other drugs. Most of them have 
received the drug in combination with some form of barbiturate, 
while others have not received barbiturates. The onset of one 
was preceded by the administration of dinitrophenoT and in our 
series of eleven cases two had received large quantities of phenace- 
tine; we reported one patient who took large amounts of acetani- 
lid. However, this patient has since been reinvestigated and was 
found to have received amidopyrine also. We believe, therefore, 
that acetanilid can be ruled out as an etiological drug since there 
is no report of an3’- case of granulopenia following the use of that 
drug alone. Since the publication of our last report we have seen 
a dentist with the acute fulminant type of the disease accom- 
panied by complete loss of granulocytes, who had taken large 
quantities of phenacetine and we could not elicit anj’- histoiy of 
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Allonal 

Allonal 

Allonal 

Allonal 

Allonal 

Sodium amytal-amidopyrino 

Amidopyrine 

Neonal-amidopyrinc 

Amidopyrine 

AmidopjTino 

Amidophcn-phcnobnrbital 

Amidopyrine 

Allonal 

Amytal-amidopyrine 
Amidopyrine] 

Amidopyrine 
Amidopyrine 
Amidopyrine 
Amidopyrine 
AmidopjTine 
Amidopyrine 
Amidopyrine 
Amidoi)yrine 
Amidopyrine 
Amidopyrine 
Amidopyrine 
Amido])yri!in, 

Dinitrophenol 
PeralKa _ 

Amidopyrine 

Amidopyrinc-pbenacetinc 

Acetanilid 

Amidopyrine 

Various benzene drin;« 

Nooarapbenaminc-plienaeelinc 

Phenacotine 

Phcnnretinc 

Allonrd'ftmidopj'rine 

Amidopyrine 

Amidopyrine-barbiturates 

Araidopyrinc 

Amidopyrine 

Amidopyrine 

ArnidopyTirio 

Amidopyrine 


Some with and 
others without 
barbiturates 
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ArTHOE 


Costen 


Zianinger 

Pouiiin-Malegue 

Cassaute, et al 

Lande 

Jacquelin and Allanic 

Achard, et al 


TABLE 1 — Concluded 


CASE 

JfCMBER 

DRtrO 

1 

Aspirin-plienacetine 

2 

Allonal 

3 

Large quantity sedatives 

1 

Amytal compound 

2 

Amytal compound 

1 

Arsphenamine 

1 

Arsenobenzol 

1 

Solganol 

1 

Crisalbine 

1 

Solganol-crisalbine 

2 

Solganol-crisalbine 


administration of amidopjTine. It appears to us at this time 
that amidopj-rine and phenacetine are incriminated in the pro- 
duction of this disease. Dinitrophenol might be added to these 
since this is a drug of the same class in so far as its benzene ring 
structure and oxidation potentialities are concerned. 

There are a few references in the literature concerning the effect 
of drugs on the leukocj’te count. Turle}’- and Shoemaker^® re- 
ported the effect of quinine and luminal on the leukocjda count, 
but since thej' gave onlj’' one gram of quinine dailj’’ to adults, 
the results would seem to be of little value. They also gave dogs 
two and a half grains of luminal daUy for five weeks with a slight 
decrease of the leukocjde count during the first week. Nye and 
Barrs^" found no effect on rabbits following the administration of 
amjdal. More recently Watkins^- has presented a brief summary 
of thirty-two cases of granulopenia from the jMayo Clinic and 
found that thirteen of these had received amidopjTine while 
eleven had received drugs of the barbiturate class, and in eight no 
histoi^^ was obtained. In this connection, we would like to em- 
phasize that obtaining an accurate historj'^ relative to the previous 
use of drugs in a patient with granulopenia is an extremel}'- diffi- 
cult task. In our experience, it is almost impossible to secure a 
history of an3' value from the relatives and friends of a patient 
who has long since been dead. 

Hardwick and RandaU* have studied the effect of pentobarbital 
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sodium on the loukocjdo count of jSfty-nino prognant 'uomon and 
reported no depressing effect from this drug. It must be noted 
that these authors used a straight chain barbiturate and not a 
drug containing the benzene ring. It can be seen, therefore, that 
the available evidence points toward the incrimination of the 
benzene ring and the exclusion of the barbiturates. It is im- 
possible to state at this time whether or not the action of the 
benzene ring drug is more effective by its combination with a 
barbiturate. 

There are many reports in the literature of cases of granulo- 
penia following the use of arsphenamine and neoarsphenamine, 
as the report of Cassaute et al.* in which a t3T)ical case developed 
following two injections of arsenobenzol, and that of Pouzin- 
Malegue'® in which the disease developed after the administration 
of arsphenamine. It has long been known that arsenical prepara- 
tions are capable of producing profound hematopoietic depres- 
sions. IMost of these, however, are recorded in the literature 
imder the diagnosis of aplastic anemia. There is ample e\ddence 
that in an occasional instance the administration of this type of 
drug produces a depression limited to granulocjdes. 

Concerning the combination of amidopjTine vdth the barbi- 
1 urates, as seen in allonal and peralga, the Council on Pharmacy 
and Chemistrj’- states that these are not chemical compounds 
but merely physical unions and mixtiues of two drugs and that 
in all probabihty as soon as they reach the stomach thej’' are 
broken down into their original components. 

Relative to peralga, the Council on Pharmacy and Chemistry 
makes this significant statement,* 

If barbital or amidopyrine is placed in an oven nt 100°C. no apparent cliange 
takes place; but when mixed fusion occurs such as happens in a depressed 
nioItinE point determination, there is formation of yellow color and amine odor. 
In this manner there is formed a relatively small amount of a decomposition 
product, or probably products, not identified. 

The above statement appears to us an important clue in the 
production of granulopenia and we submit e'vddence in this paper 
that tliis 3'ellow product with an amine odor is an oxidation and 
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decomposition product and in all probability is quinone and that 
these products, when injected into rabbits, are capable of produc- 
ing granulopenia. It would appear that there is no justification 
for combining amidopyrine, an analgesic, ■nith barbital, a hjq)- 
notic, when there is evidence that dangerous toxic products are 
evolved in the process. 

There have been reported cases of granulopenia that have arisen 
presumably following the administration of a class of di’ugs, 
commonly referred to as ^'gold salts,’' used in the treatment of 
tuberculosis. Reports of granulopenia following these drugs are 
quite common in France where they have the widest usage; 
Lande,*® Jacquelin and AUanic,^® Emile-Weil and Bousser,® 
Achard et al.^ The report of the latter is of particular interest. 
These authors treated a patient with repeated injections of a gold 
salt known as crisalbine with no depression of the leukocjde 
count, which at this time was 11,400. This was followed by four 
injections of solganol with the leukocjde count dropping to 1200 
with almost complete granulopenia. Another patient received 
ten weekl}'- injections of crisalbine with no effect on the leukoc 3 de 
count, but after receiving ten injections of solganol the count 
dropped to 2200 with complete granulopenia and death of the 
patient. This report is important since crisalbine does not con- 
tain the benzene ring, whereas solganol does contain the ring 
with the attached amine gi’oup, while both drugs contain the gold 
salt in its chemical structure. 

As we have pointed out before,” the gold salts, arsphenamine, 
amidopyrine and phenacetme have certain structures 'in common, 
namely, the benzene ring with the attached NHa, or amine group. 
This group merelj’’ facilitates the ease of oxidation. In the case 
of arsphenamine the benzene ring vdth the attached amine group 
is probably responsible for the leukocjde depression. It is of 
interest that most of these drugs were introduced about 1922 
and have had their vfidest usage since that time, and granulo- 
penia was first observed in the same year. Under the designation 
of amidopjTine, this drug has been on the market for twelve ^^ears. 
Phenacetine was introduced about twenty-four years ago. Em- 
pirin compound, a mixture of acetysalicylic acid, phenacetme and 
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caflfeine, was introduced in 1923. AUonal was marketed in 
America in 1922 and peralga in the same year. The use of gold 
salts is comparatively recent. There are many other drugs that 
are in current use by the medical profession and by the lait}’’ that 
have this same essential structure, but are not mentioned in this 
paper since we confine our discussion only to those that have been 
reported as being causative in the production of granulopenia. 

THE INCIDENCE OF GRANULOPENIA IN THE UNITED STATES RUTH 
PARTICULAR REFERENCE TO OCCUPATIONAL STUDIES 

In previous communications we have pointed out the apparent 
high incidence of this disease in physicians, nurses and medical 
people based on case reports in the hterature. In order to verify 
this, we procured, from the United States Bureau of Vital Sta- 
tistics, copies of the death reports of all cases under the heading 
of “agranulocjdosis” and “agranulocjdic angina” that were avail- 
able. We were supplied with 1385 death certificates of this dis- 
ease for the years 1931-32-33. Due to incomplete data seventy- 
one of these were excluded and our statistical studies are based on 
1314 cases. A survej’’ of tlie American literature reveals only 600 
cases reported from 1922 to 1933, It is impossible to determine 
how mail}' cases have occurred since this disease was first re- 
ported, but no doubt the number must run into the thousands. 
Furthermore, it is reasonable to assume that many patients have 
died ndth the diagnosis unrecognized. 

Granulopenia had its first recognition origin at about the same 
time in Gennanj’’ and the United States and probablj'^ occurs in 
about the same proportion in these two countries. We have 
pointed out before its rarity in England and this still remains 
true. It is of interest that many of the drugs have not had the 
nude spread and promiscuous use in that country as in the United 
States. 

The disease, still remains one mainly of the white race; colored 
people rarely use the tj'pe of drugs that are incriminated in this 
list. 

Table 2 shows the occupation distribution in the various 
groups. It is verj” evident from a stud}'’ of this table that granu- 
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lopenia is far more prevalent among pli 3 ’’sicians, nurses, dentists, 
druggists, laboratoiy technicians, hospital orderlies, etcetera, 
than in an}’- other group of people in the countrj’'. Although by 
far the largest number of cases are housewives, this group con- 
stitutes the largest population group but the rate of its occur- 
rence in that group is 1.2 per hundred thousand as compai’ed vdth 
7.7 per hundred thousand of the medical population. We feel 
quite sure that the same figures will hold for relatives of ph 3 '^si- 
cians. The occurrence of the disease in members of doctors’ 
families has been brought to our attention too often to be ignored. 

TABLE 2 
Occupation' 

Occupational distribution per 100,000 population during 1931-1932-1933 


Phj’sicians 12.4 

Nurses 8.5 

Dentists 5.6 

Druggists 2.9 

Laboratory- technicians 12.0 

Hospital orderlies 5.0 

Total medical group 7.7 

Farmers ‘ 0,2 

Lawyers 1,8 

Ministers 2.0 

School teachers 2.2 

Stenogr.aphers 0.7 

U. S. population as a whole 1.07 

Housewives 1.2 


In table 3 it can be seen that of the 236 death certificates of 
males in which the occupation was stated, physicians comprised 
the largest group and the same is true of nurses when housewives 
are excluded. For example, the condition is far more prevalent 
among nurses than among female school teachers and stenog- 
raphers, and more prevalent among physicians than among 
lawyers and ministers. There can be little doubt but that the 
disease is prevalent among medical people and what ever theory 
of etiology receives final acceptance, in our opinion it must also 
explain this pecuhar relation to the medical profession. We 
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liavG sGGn few phj’^sicifliis wlio do not Iirvg q , package of allonal, 
am 5 d:al compound, peralga, or other such drugs lying on their 
desk within easy reach. It is easy for the doctor and certainly 
common practice when members of his family become ill to reach 
for one of these “newer and better di’ugs,” udth which he has 
been circularized and detailed. The same is true of the nurse in 
the course of her hospital duties. 

TABLE 3 

OCCOPATION AKD SeX 

Cases in which the occupation is stated (1314 cases) 


Males 236 

Phj'sicians 19 

Dentists 4 

Druggists 2 

Hospital employees 5 

Laboratory technician 1 

Total medical group 37 

Total medical group 16% 

Females 159 

Nurses 24 

Pharmacists 1 

Hospital cmploj'ees G 

Physician 1 

Total medical group 32 

Total medical group 20% 


OXID.mON OP DRUGS 

It is our belief that the depressant action of this class of drugs 
on granulopoietic actmty is due to one of its oxidation products 
and it is theoretically possible for all of these drugs to be oxidized 
to quinone. In a previous paper” we have presented this concep- 
tion in detail and outlined an hypothesis illustrating the possible 
re.actions by which the drags of the benzamine group may be 
oxidized to the common end-product, quinone. 

.4 series of experiments were designed to reproduce as nearly as 
possible the conditions of pH and temperature to which these 
drags would be subjected in their passage through the upper 
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gastro-intestinal tract with the addition of a mild oxidative reac- 
tion. Certain barbiturates which were also oxidized under identi- 
cal conditions served as controls. 

Amidopvrine, phenacetine, acetanilid, acetylsalic 3 *lic acid, amytal and barbi- 
tal, were each dissolved or suspended in 0.5 per cent HCI, in 0.5 per cent ISTaOH, 
and in neutral distilled water, incubated in a water bath at 40 to 45°C., and 
subjected to free flowing oxj-gen for periods of time vaiydng from ten to thirtj'- 


TABLE 4 


dhttg fioi/inrioN' 

4 HOCKS 

12 HOURS 

36 HOURS 

Amidop\Tine — 0.5% HCI 

Slate to Yellow 

Deep Yellow 

Amber 

Amidopj'rine — 0.5% NaOH 

None 

None 

None 

Amidopvrine-neutral 

None 

None 

None 

Phenacetine — 0.5% HCI 

None 

None 

Yellow 

Phenacetine — 0.5% NaOH 

None 

Yellow 

Intensified 

Phenacetine-neutral 

None 

None 

None 

Acetanilid — 0.5% HCI 

None 

None 

None 

Acetanilid — 0,5% NaOH 

None 

None 

None 

Acetanilid-neutral 

None 

None 

None 

Acetylsalicj’lic — 0.5% HCI 

None 

Violet 

Violet 


(Needle crystals) 


Acetylsalicylic — 0.5% NaOH... 

None 

None 

1 None 

Acetj'Lsalic vlic-neutral 

None 

None 

None 

Amj'tal — 0.5% HCI 

None 

None 

i None 

Amj’tal — 0.5% NaOH. 

None 

None 

None 

Amj'tal-neutral 

None 

None 

None 

Barbital — 0.5% HCI 

None 

None 

i None 

Barbital — 0.5% NaOH 

None 

None 

None 

Barbital-neutral 

None 

-None 

None 


six hours. Table 4 shows the color changes taking place with the approximate 
reaction time. 

In those positive reactions indicated above, the j’ellow color was identical 
with that seen in a weak aqueous solution of quinone and there was a definite 
quinone odor in the flasks. The colored compound was soluble in ether and 
petroleum ether, and the impure crj’-stals from these extractions turned brown 
on exposure to air at temperatures around SO^C. The j-ellow compound reacted 
easilj' with hj'dro.xylamine to form crj’-stals, which in the impure state melted at 
(uncor.). Attempts to form 2-5 dianilinoquinone resulted in the produc- 
tion of a few red crystals, too scant in amount to obtain a melting point. Quin- 
one titration with potassixim iodide, sulphuric acid, and sodium thiosulphate 
showed the presence of a potassium iodide reducing substance in amounts 
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equivalent to approximately O.OOOG gm. of quinone per cubic centimeter of 
solution. 

Spectrum analysis of a known solution of quinone in petroleum etber showed 
four absorption lines at 4960 A, 4710 A, 4575 A, and 4360 A which correspond 
to those given for quinone in hexane in the International Critical Tables. Simi- 
lar analysis of a petroleum ether extract of an oxidized solution of amidopyrine 
showed two absorption lines occurring at 4673 A and at 4422 A in one sample, 
and at 4660 A and at 4420 A in a second sample. The darkest band in each 
case corresponded approximately with the darkest band in the known quinone 
solution. 

A solution of James’ tablets, a proprietary preparation which had been taken 
in large quantities by one of our patients, the formula of which could not be 
obtained, gave results identical with the above and indicated, therefore, that the 
essential component was amidopjTine. 

The evidence given above, although not absolute, is strongly 
indicative that the yellow product formed by the mild oxidation 
of amidop3Tine in weak acid solution and phenacetine in acid and 
alkaline solutions is quinone. The fact that amidopyrine oxi- 
dises much more easily than phenacetine probablj'- accounts for 
the occurrence of the majority of cases of granulopenia resulting 
from amidopyrine administration, and the relatively few cases 
following phenacetine administration. 

THE EFFECT OF OXIDATION PRODUCTS IN RABBITS 

In a pre\dous communication we have pointed out that ben- 
zene when given in small doses is capable of producing granulo- 
penia in rabbits. We further pointed out that this action prob- 
ably' i.s not due to benzene as such, but to one of its oxidation 
products, and we have showm that such products as catechol can 
be recovered from the site of injection and from the bone marrow, 
whereas benzene is practically absent. 

Three rabbits were injected twice daily with 1 cc. of a 25 per cent solution of 
paraaminophenol-hj’drochloride in 5 cc. of normal salt solution for seventeen 
days, producing no cfTcct on the leukocjdc count. 

A .‘series of seventeen rabbits were injected with quinone. Eleven of these 
animals died on the first, second or third day from the immediate effects of the 
substance. Of the remaining six, two animals showed a complete granulopenia 
following the daily subcutaneous injections of quinone, one recei\dng 15 ragm. 
and the other 100 mgm. The third animal showed a marked depression of the 
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granuIoc 3 't€ count, whereas no effect was observed in the other three. In 
working with quinone we have noted that this is an extremely irritating and 
toxic substance and the chief experimental problem in the production of granulo- 

TABLE 5 


The Effect of D.uly Subcutakeotjs Ixtectioxs of Qoixoxe ix Oeii'e Oil ox 
THE Leukoctte Couxt OF Rabbits 


100 MGil. D05E3 j 

15 MGSr, DOSES 

Date 

1 

Lcul:oc5'tcs 

Date 

Leukocytes 

jm 


iSSS 


3/27 

4,950 

11/13 

12,600 

3/28 

16,150 

11/14 

13,850 

3/29 

9,100 

11/15 

8,650 

3/30 

5,500 

11/16 

10,950 

3/31 

5,S50 

11/17 

9,200 

4/1 

2,2-50 

11/18 

8,900 

4/2 

4,200 

11/19 

5,950 

4/3 

5,350 

11/20 

7,950 

4/4 

3,300 

11/21 

7,200 

4/5 

1,550 

11/22 

5,900 

4/6 

2,050 

11/23 

2,850 

4/7 

1,900 

11/24 

4,050 

4/S 

1,750 

ll/2o 

6,900 

4/9 

2,400 

11/26 

7,450 

4/10 

2,950 

11/27 

6,300 

4/11* 

2,000 

11/28 

6,900 



11/29 

! 7,500 



11/30 

i 12,750 



12/1 

! 6,000 



12/2 

15,850 



12/3 

4,050 



12/4 

4,650 



12/5 

3,950 



12/6 

2,550 



12/10** 

750 


* Animal died with complete granulopenia. 

** Animal died with complete granulopenia. In a series of six animals, three 
showed a marked granulopenia while three others showed little effect on the 
leukocyte counts. 


penia appears to be the regulation of dosage in the individual animal so that an 
adequate amount is given for the production of granulopenia and j’^et the dosage 
remains sufficientlj' small so as not to kill the animal from its immediate effects. 
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Thus, v.-e have noted that one animal may be able to tolerate a total dosage of 
lOO ingm. daily producing granulocjdic depression, whereas the same dose would 
be fatal for another. Table 5 illustrates the effect of this drug on the leukocjde 
count. 

Two animals were injected daily with 5 grains each of the follonung drugs for 
sixty da3-s; allonal, barbital, phenacetine, acetanilid, amytal, aspirin and amido- 
pyrine. All drugs were prepared bj* emulsifjdng with acacia and water and all 

TABLE 6 


Tun ErrECT of Catecuoi. on the Leukocyte Count of Rabbits 
Rabbit given daily intraperitonc.al injections of 15 mgm. of catechol in 5 cc. of 

normal salt solution 


DATE 

* LEVKOCYTES 

10S3 


11/13 

6,350 

11/14 

9,850 


12,150 

11/15 

10,900 


12,950 

11/10 

10,800 


13,350 

11/17 

11,700 


13,900 

11/lS 

5,450 


6,000 

11/10 

4,900 

11/20 

3,550 


3,200 

11/21* 

1,100 


Death. Two other rabbits showed a marked granulopenia ivhile in three 
others the leukocyte count was little afTcctcd. 


injections were intraperitoneal. In this series of fourteen animals we observed 
no depressant effect on the leukocyte count. 

Three rabbits were injected daily with 1 cc. of a 25 per cent catechol solution 
prwlucing granulopenia in two animals with 2000 cells per cmm. on the sixth 
and ninth davc- respectively. One animal was injected daily intraperitoncally 
with 15 mgm. of catechol in 5 cc. of normal salt solution producing complete 
granulopenia on the ninth day with death of the animal. Three other rabbits 
were injccteri .subcutaneously with 15 mgm. of catechol daily, producing no 
dcf>ro.-ant effect on the leukocvde count. Table 6 illustrates the effect of 
catechol in one animal in which granulopenia was produced. 

In connection with our studies in granulopenia we wish to acknowledge our 
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indebtedness to the following members of the Emory University faculty whose 
help has been invaluable: Dr. Joseph Seif ter of the Department of Pharma- 
cologj'j Dr. 0. R. Quayle, Department of Organic Chemistrj’’, and Dr. Harris 
Purks, Department of Ph 3 ’sics. 

It appears to us that our failure to produce granulopenia by 
the injection of drugs as such, does not invalidate this conception 
of the etiology of granulopenia. It is logical to assume that 
rabbits as well as human beings have an adequate protective 
mechanism against the action of drugs of this class. This can be 
illustrated in the animal series of Madison and Squier in which 
only one of nineteen animals in which the dosage of aUonal was 
so increased that in all probability the protective mechanism was 
over-whehned, developed granulopenia. It can be readily seen 
that the injection of these drugs, whether it be subcutaneous, in- 
traperitoneal or intravenous, would result in little opportunity 
for oxidation to the more toxic products, whereas the oral ad- 
ministration of the same drugs would, as we have already pointed 
out, lend them to easy oxidation in the gastro-intestinal tract. 
It will be noted that oxidation of amidop3Tme was produced only 
in an acid medium. The reaction of tissues at the sites of in- 
jections are slightly alkaline. Tins probably accounts for our 
failure and that of other investigators to reproduce the condition 
b}’- injecting this class of drugs. It appears that conditions 
necessary for easy oxidation in both the experimental animal and 
the human would be necessary for the production of granulopenia. 
As to what these conditions are is a problem that remains to be 
worked out in the future. 

SIBEMABY AND CONCLUSIONS 

It seems that there is constantly increasing evidence that acute 
fulminant granulopenia and probably the chronic tjqies as weU 
are caused for the most part by the administration of easily’- 
oxidizable benzene ring drugs. In the literature there has now 
accumulated reports of fifty cases in which these drugs are in- 
criminated; notably amidopyrine, occasionally’' phenacetine and 
in one instance dinitrophenol. These drugs have been taken 
with and vdthout barbiturates of various types. So it appeal's 
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that barbiturates as a class have little or no effect in the produc- 
tion of the leukopenic state. 

The evidence incriminating di'ugs in the production of this 
disease has become woven together in a strong chain of circum- 
stantial e^^dence based on the liistory of the disease and the co- 
incidental introduction of most of these drugs; based also on 
statistical data which clearly shows the prevalence of the disease 
among people of the medical group, obtained from a study of 
1314 deaths in this countrj’- in the last three years; based also on 
the prevalence of the disease in Germany and the United States 
where these drugs have their widest use. We have been able to 
show that all of the cases of granulopenia under our observation 
have had drugs of this class prior to the clinical onset. Our 
studies in the oxidation reactions and the effect of oxidation prod- 
ucts in animals indicate that quinone and perhaps catechol are 
the direct responsible agents in the production of this disease. 
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The widespread occurrence of amebic dysentery and chronic 
amebiasis throughout the United States has aroused an intense 
interest in the disease among the members of the medical pro- 
fession. Despite the fact that many surveys in the past have 
repeatedly pointed out the incidence of persons harboring E. 
Imtohjtica, in one form or another, the extent of this disease in 
this country was not fully realized until quite recently, following 
the discovery of many cases having their origin in Chicago. The 
important and seriousness of this problem is vividly portrayed in 
the reviews of recent case reports which have shown the mortality 
rate in many instances to be extremely high. 

Previous investigators have reported several outbreaks of ame- 
bic dysenterj’’ originating from a single case wdiich was previously 
unsuspected and undiagnosed. Usually, the originating focus is 
found to be an “asjTnptomatic carrier” engaged as a food handler. 
Recognition, isolation and eradication of this disease from all 
infected individuals is the onl3’^ means of combating this problem 
at the present time. This can be accomplished by a concerted 
efiort on the part of all diagnosticians to render themselves more 
proficient in the available methods of examination. 

vSinee the solution of the problem depends so much upon proper 
diagnosis of the condition, a comparative study of the usual diag- 

* Read before the Thirteenth Annual Convention of the American Society of 
Clinicil Pathologists, Cleveland, Ohio, June 8, to 11, 1934. 
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nostic methods was undertaken. Over a long period of time, 
various methods have been tried in the different tj-pes of cases 
and statistics kept on examinations of nearly 600 different 
specimens, including protoscopic aspirations, contents of hver 
abscesses, et cetera, from as many individuals. Far more ex- 
aminations than here represented have been made, but compara- 
tive data in one phase or another have been kept in this series 
alone. 

Clark^ presented a series of 186 cases of amebiasis in which 
postmortem examinations showed the distribution of amebic le- 
sions in the colon to be as follows: ulcers scattered throughout 
the colon, 60.7 per cent; ulcers onlj’- in certain regions, as cecum, 
ascending colon, sigmoid and rectum, 33.8 per cent; no definite 
intestinal ulcers, but scars and amebic lesions elsewhere in the 
body, 5.3 per cent. 

The regions of the large bowel in their order of frequency of in- 
volvement, in both the acute and chronic cases, were found to be : 
cecum, ascending colon, rectum, sigmoid, and appendix. The 
transverse colon was rarely found to be involved. 

Endamoeba histolytica, as its name implies, has definite cyto- 
Ij'-tic and hemolytic* properties which enable it to attack and 
successfully invade apparently healthy tissue. The lesions pro- 
duced usually extend down through the muscularis mucosae and 
quite often penetrate through the waU of the intestine to the 
serosa. Usually the ulcer consists of a central necrotic core, sur- 
rounded by a reaction zone consisting of lymphocytes, plasma 
cells, endothelial cells and in the absence of marked secondary 
infection, relatively few poljunorphonuclear leucocytes. Quite 
a few amebas can usually be seen in the necrotic core, many being 
easily demonstrable in the wall of the ulcer. Particularly, do the 
parasites collect around the walls of the necrotic vessels and not 
infrequently can be seen inside the lumen of the venules. This 
fact accounts for the frequent occurrence of complicating fiver 
abscesses. These pathologic lesions are usuallj’- present in those 
cases having acute dysentery, the amebas being found in the 
stools and ulcers in the actively motile, vegetative stage. 

In those cases which are usually referred to as chronic amebiasis 
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or so-called ‘'as\Tiiptomatic carriers” the lesions simulate the 
above, but are very much less extensive; the degenerative and 
regenerative processes of the mucosal cells being in equilibrium, 
little or no dj’senteric sjonptoms are produced. The stools of 
these clu-onic cases are usually formed and contain the resting or 
encysted stage of the E. histolytica. It is a curious fact and an 
experience which is not uncommon, that a specimen obtained one 
day will reveal relatively large numbers of cysts, while on suc- 
ceeding days, onlj’- a few or maybe only one or two degenerated 
cysts can be demonstrated. Several daj^s or even a week or two 
later, the stool will contain innumerable cysts again. These 
cycles of enej’^station, so to speak, must be borne in mind when 
examining stools from persons with either chronic or suspected 
amebiasis. At least two stools, collected at weekly intervals, 
should be examined in each case before the condition may be ruled 
outwith a fair degree of assurance. Variability of clinical s^maptoms 
which these chronic cases present, many cases being completely 
asymptomatic, makes it impossible to determine the presence of 
infection from the clinical historj’’ or physical examination alone. 
Thus, the value of routine stool examination in all cases is self- 
evident. 

Descriptions and differential diagnostic criteria of the various 
tjTies and developmental stages of the pathogenic and non- 
pathogcnic amebas may be found beautifully illustrated in any 
good textbook on parasitology or tropical medicine. 

METHODS OF EXAMINATION 

The ca5cs have been divided into two large groups; (1) those cases having acute 
(h’Eenteric symptoms in which active, motile, vegetative amebas were demon- 
strable in the ulcers of the bowel or in the liquid stools; (2) those cases not having 
acute symptoms, a number of wliich were asjTnptomatic, having no demon- 
strable ulcers in the lower bowel and rather formed stools which contained 
.amebas in the encysted stage. 

1 . Methods of examination in cases of amehic dysentery 

The e.'caimnntion of patients having acute dysenteric symptoms of amebiasis 
should consist of both proctoscopic examination of the rectum and lower sigmoid 
and complete stool examination, including the presence of blood, Charcot- 
I.cyden crystals and flagellates. 
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A properly conducted proctoscopic examination -will yield a great deal of in- 
formation besides enabling one to examine directly the contents of the ulcers. 
In the majority of cases, no preparation of the patient is necessar 3 ’-. However, 
in some cases, a low enema, consisting of 500 cc. of normal saline solution may be 
given, allowing about fifteen t-o thirty minutes for the patient to e.xpel it. Soap 
suds enemas, besides destroying many of the amebas in the bowel lumen, are 
irritating and further promote the alread}' existing colonic spasm in the lower 
bowel Avhich interferes with proper examination. The majority of cases will 
show considerable involvement of the lower part of the rectum; particularly, the 
plica transversalis recti, often referred to as Houston’s valves. By using a 
small cmet equipped with a long handle or a long piece of glass tubing (2-3 mm. 
bore), equipped with a rubber suction bulb, the entire contents of the ulcer wall 
maj’’ be obtained. The use of long cotton-tipped applicators usually does not 
give the best results. Diluting the material obtained from the ulcers with warm 
normal saline or Einger’s solution is advantageous in making a thin preparation. 
Direct e.xamination on a glass slide under a cover slip, using a 16 mm. objective, 
will usually reveal large mnnbers of the organisms as irregularlj’- quadrilateral, 
hyaline objects. Under higher magnification, the characteristic morphologj'^ and 
motility is usually easilj' demonstrable. 

Diagnosis from direct stool e.xamination in these cases when properly con- 
ducted is not difficult. A stool specimen examined at room temperature will 
reveal the amebas actively motile for thirty to forty minutes after passage from 
the bowel. The popular conception that the organisms will immediately cease 
their motility unless kept at bodj’’ temperature is erroneous. This has led to 
the practice of placing the stool in warm water while being transported to the 
laboratory. It is not only unnecessar}-^, but should the temperature of the 
specimen be raised above 43° to 47°C. the amebas will cease their motifity, the 
high temperature and dehydration being quite detrimental. A search for 
amebas in the mucus and blood-streaked particles which come directlj’^ from the 
ulcers will usually reveal them in large numbers, except in cases which have 
received treatment in one form or another. Of particular note is the observa- 
tion that bismuth, orally, will render the finding of E. histolytica in the stools 
quite difficult. The bismuth is usually present as the sulphide and identified 
under the microscope as black, irregularly rectangular crystals. 

The presence of Charcot-Lej'den crystals and intestinal flagellates with E. 
histolytica in stool specimens from acute amebic dysenter}' cases, has been 
pointed out many times before. We have demonstrated these in the majority 
of our cases. 

Some staining methods for vegetative amebas require special technique and a 
great deal of time. Besides, a stud 3 ' of the motility of the amebas, which is so 
helpful in diagnosis, is not possible with these methods. For these reasons, 
although staining by iron-hematoxjdin and alcoholic methjdene blue methods 
are valuable for studying the nuclear structure, the simplicity of direct examina- 
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tion of unstained smears from freshly collected specimens makes this method far 
more practical. 

2. Methods of cx-aminalion in cases of snhaciitc and chronic amebiasis 

In this type of case it is usually the cystic stage of E. histolytica which is 
.=ought. It is an extreme rarity to find the encysted and vegetative stages in the 
same stool specimen. Sometimes, it is possible to demonstrate vegetative 
amchas in the bits of mucus which adhere to the surface of a semi-solid stool. 
However, the cysts which develop from the trophozoites in the lesions high in 
the colon, are usually found Avell mixed in the substance of the formed specimens. 

The cj'sts of E. histolytica are more easily found in unstained, than in stained 
preparations. Unstained, under low magnification, they appear as tiny, prac- 
tically colorless, hyaline, retractile, spheric bodies, easily distinguishable from 
the dSbris. Quite often they simulate tiny oil droplets, but are distinguished 
by their internal structure and staining characteristics. Some observers describe 
a greenish cast to cysts as seen under low power which aids in finding them on a 
slide. Under high magnification, the size, shape, thickness of the cyst wall, 
presence or absence of chromatoid bodies and other distinguishing characteris- 
tics, may be studied. However, detailed study of the number and structure of 
the nuclei requires staining by iodine, iron-hematoxjdin or methylene blue. 

By cmulsifjing a small bit of formed stool, the size of a pea, with a drop of 
water on a slide, it is possible, in heavily infested specimens, to find the cj^sts. 
However, concentration methods by centrifugation are easily performed in a few 
minutes and give a greater percentage of positive results. The simple dilution 
and concentration method will give satisfactory results if the process of cen- 
trifugation is properly conducted. The cysts arc well preserved and stain easily ' 
and subsequent cultures of these from the sediment is usually successful. This 
process also removes most of the bacteria and blastocj’stis, which overgrow the 
amebas in culture. 

The method of 4 orke and Adams'* is useful in obtaining a good concentration 
of cysts, washing away most of the blastocj'stis and other bacteria. However, 
the method i.s more time consuming than the above and requires special glucose 
solutions. Primarj' cultures made from cysts concentrated by this method con- 
taitis loss contaminating bacterial growth, resulting in a more luxuriant primary 
culture of the amebas. 

A method by which cysts may best be concentrated but one which we have 
fimnd to l>c more csi^ccially adapted to concentration of the ova of intestinal 
panisites. h.as been recommended by De Rivask However, the acetic acid and 
ether .-^^0 distort the morphologj' of the cysts that they appear granular, and the 
nuclear details are almost indistinguishable when stained. It apparently kills 
the majority of the cysts ns .successful cultures from the sediments are very 
difficult to obtain. 
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STAININ’G IIETHOD TOR CYSTS 

As said above, a study of the nuclear structure of cj'sts requires special 
staining. B3’ mixing the sediment containing the cysts with an equal part of 
Gram’s or better, Lugol’s iodine solution, a satisfactorj’’ staining of the nuclei 
is obtained. Thus, the presence or absence of glj'cogen bodies, the number of 
nuclei and situation of the karj'osome, all practical distinguishing characteristics, 
is easily determinable. The technique of this stain is simple and the staining 
solutions are alwaj's available in every laboratorj". 

McDaniels^ recently recommended a saturated solution of raethjdene blue in 
methyl alcohol as a stain for vegetative and enci'sted amebas. Although the 
method gives fair results, we have found that it had no advantage over the iodine 
stain. 

The iron-hematoxj'lin technique for staining cysts gives e.vcellent results and 
detailed studj' of cysts is made possible. However, the special solutions, special 
technique and length of time required by the procedure, makes this method more 
adaptable to research than to practical diagnosis. It was also found that the 
number of cj'sts seen after completion of the stain, was far less than the number 
seen in comparative preparations unstained. Apparently, in the process of 
fixing and staining the wet smears, manj’’ of the cjats are mechanically washed 
off the slide. We have encountered only exceptional cases which required 
staining bx' the iron-hematoxylin technique in order to determine the type of 
organisms present. 


CTTLTUEAI. METHODS 

Boeck and Drbohlav^ introduced the egg-serum-Locke’s medium, consisting 
of a coagulated egg base superimposed by inactivated blood serum diluted mth 
Locke’s solution. This medium gave uniformly satisfactorj’^ results and success- 
fully demonstrated the fact that E. hislolyiica was not an obligatory tissue 
parasite. The addition of acrifla-vine and rice starch* to the superimposed 
serum-Locke’s or serum-Ringer’s solution, introduced by^ DobeU and Laidlaw,® 
was a distinct advantage. Craig^ then introduced a simple Locke’s-serum 
medium which proved useful for perpetuating an already existing culture of 
trophozoites. He also demonstrated the fact that a base is not absolutely 
essential to propagation of E. hislolyiica. In an effort to retain the simplicity 
of the Locke’s serum medium and add to its efficiency', St. John^® introduced a 
similar medium composed of heart muscle extract and Locke’s solution to which 
wheat flour was added. Other modifications have been reported from time to 
time which have proved of value. Recentl}', a liver infusion agar-serum- 
Ringer's-rice starch combination medium was described by Cleveland and 
Collier.® This medium still retains the essential principles embodied in the 
original Boeck and Drbohlav medium, the liver infusion agar is substituted for 

* Rice starch prepared bj' Eli Lilly' & Co. (Lilly’’s authentic starches). 
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the egg base, the superimposed liquid being composed of Locke’s-serura-rice 
starch. 

After a preliminary surve}’-, the following cultural methods were selected and 
an endeavor made tn determine their comparative simplicity and initial cost of 
preparation, practicability and efficacy, as regards positive results during 
routme examination for vegetative and encysted amebas: (a) Egg-serum- 
Locke’s medium of Boeck-Drbohlav, Gj) Egg-serum-Ringer’s medium of Boeck- 
Drbolilav, (c) Egg-serum-Ringer’s-rice starch, acriflavine medium of Dobcll- 
Laidlaw, (d) Loeffler’s-serum-Ringer’s-rice starch-acrifla\dne medium of 
Dobell-Laidlaw, (e) Heart muscle-Locke’s-wheat flour medium of St. John and 
(f) Liver infusion-agar-serum-Ringer’s-rice starch of Cleveland-Collier. 

Method of inoculating and examining cultures. From the cases of acute 
amebic dysenteiy, fresh stool specimens or material from the ulcers through a 
proctoscope or both, were obtained; one or two drops being immediately inocu- 
lated directly into two tubes of each of the culture mediums listed above. Only 
two tubes were used in order to determine the practicability of the method. 
Certainlj% should more than two tubes be inoculated, the chances of obtaining 
positive cultures are greater, but the practicability of the method is thcreb 3 ’^ 
reduced. 

At twenty-four to thirty-six hour intervals, the material from the surface of 
the base, or in the case of St. John’s medium, the sediment at the bottom of the 
tube, was skimmed off with a capillar}’’ pipette equipped with a Wright’s rubber 
bulb. The pipette had a large lumen (1 mm.) and its end was broken off 
squarely after scratching with a small file. The drop of material was placed on 
a slide, cover glass applied and examination made with the IG mm. objective. 
The growth of amebas reached their maximum in twenty-four to forty-eight 
hours, var}’ing slightly according to the culture medium used (see fig. 1). 

The formed stool specimens from routine cases and those suspected of having 
chronic amebiasis were handled in a similar manner at first. It was soon evident, 
however, that better results were obtained when the specimen was diluted and 
concentrated before planting. The washing of the specimen removes the bulk 
of the bacteria and the majority of the blastocystis, besides concentrating the 
cysts. A large drop of this washed and concentrated sediment was inoculated 
into two tubes of each of the medium used. Examination of the cultures was 
performed as above. The maximum growdli of the amebas when specimens 
containing cysts were inoculated was approximately forty-eight to ninety-six 
hours (see fig. 2). 

Examination of the cultures as described above is not difficult. The amebas 
retain their motility for approximately one hour at room temperature after 
removal from the incubator. 

The number of trophozoites in a slide preparation from a primary culture of 
cysts varies considerably. In general, the more cysts inoculated into the medium 
the more trophozoites are obtained, but e.vceptions to this arc frequently cn- 
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Fig. L Averaok Field Heex i.v .Slide Pkepa.uation* 

E. Imtobjlicn trophozoites from twenty-four to forty-eight hour primary 
ulture of vegetative forms from rectal ulcers of acute case of amebic dysenteri'. 



Fig. 2. Average Field Seek ix Slide Preparation' 

E. hhlohjticn trophozoites (arrows) from forty-eight hour primary culture of 
:ool specimen which contained many cj'sts from ’"carrier” of amebiasis. 



TABLE 1 

Efficacy of the More Commonly Used Culture Mediums as Compared with 
Simple Smear and Centrifuge Concentration Methods in 
Specific Cases* 


*1 

KCMHKR' 
OF 1 

CASES 

DOBELL- 
E.VIDL\W 1 
MOniFICA- 
TION OF 
BOECK- 
DUBOH- i 
LAV, EGO 1 
; BASE 

} 1 

! J 

1 nonr.Li,- | 
j LAIBLAW j 
MODIFICA- 
TION OF 
BOECK- 
DUBOn- 
LAV, 
LOEFF- 
EER*S 
BASE j 

i : 

i . ! 

iST, JOHN S 
HEART 
MUSCLE 
LOCKE- 
i SF.nUM 

1 WllEAT- 
1 FLOUR 
j NO BASE 

1 

j 

' 1 

i.LEVELaND-COLUEIL 
MODIFICATION OF ! 
' nOECK-DRIIOHLW 
LIVKR-AOAR BASE 

REMARKS 

Suspected amebiasis, negative for E. hisiotytica bj’ direct examination 

7 ' 

j 

1 - i 
1 

i i 

j 

! 

Cases of previously proved 
and treated amebiasis. 

5 

1 _ 

i 

i 

1 


Only cysts, morphologically 
E. roll and E. tiatta, jiresent 
[ bv direct microscopy. 

3 


i 

1 

— 

— 

; Cases of chronic bacillary 
i dvsenterv. 

2 

+ 

i ! 

! i 

1 

1 

’ 1 

: 1 

j 

i 

1 

i 

1 Only cysts, morphologically 
' E. rati, E. ttnna and /. 
j huctschlii, present by direct 
microscopy. 

2 

+ 

““ 


4“ ' 

' Only cysts of E. nnm present 
' bv direct microscopy. 

1 

+ 

, 


1 

i 

1 *” 1 

1 : 

1 1 

J 

^ Case of proved amebiasis. 

1 Specimen of 3rd day after 
specific treatment started. 
Negative by all methods 
thereafter. 

1 

+ 

j 

i 



Only one atjpical cyst in 
sediment by direct micro- 
scopy. 

.Amebiasis, positive for trophozoites of E. bistolylica by direct examination 

1 

i + 

1 a. , 


^ j 

St. John’s media 3 mos. old. 




(Gas produc- ' 

Cleveland-Collicr media un- 


i ; 

1 

i 

1 


tion due to | 
bacterial ' 
growth) 

satisfactory; “blew up” due 
to gas. Subsequent batches 
O.K. 

4 

! + ! 
i 1 

i 

i 1 

+ 

4" 

New St. John’s and Cleve- 


land-Collier media used. 

Amebiasis, 

positive 

for cysts of E. histolylira by direct examination 

1 



1 

— 1 

1 

(Ga.s, etc.) j 

Specimen 3 days old before 
culture. 

4 


1 -h i 

i 

— , 

(Gas, etc.) 1 


4 

1 4- i 


1 

! 

(Gas, etc.) 1 

New batch of Cleveland- 
Collier medium. 

1 

+ 

— 

— 

— 1 

4 

! + 


~ 


New batch of Clevcland- 
Collier medium. 


* Tivo tubes of each medium iiioetilafed in a single attempt. From nearly 
CtKI patients, including previous work, 41 specimens containing cy.st.s character- 
istic of E. histohjlica, successful cultivation in Dobcll-Laidlaw or Cleveland- 
Collier modification medium wn.s possible in all ca.scs when sufficient cultures (a.s 
many as ten) were made from ns many a.s three different specimens. 
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countered. Sometimes, only one or two trophozoites are seen on an entire slide; 
other cultures from other cysts may show ten to twenty trophozoites per field of 
a 16 mm. objective. 

Further details of preparation of media, inoculation and examination may be 
found in a pre%'ious report by one of us.*'* 

EESULTS 

A comparison of results obtained in the majority of representa- 
tive specimens is shoirn in table 1. 

DISCUSSION 

Many controversial statements may be found concerning the 
value of cultural methods as compared with direct examination of 
stools for E. hiMolytica. Indeed, even as regards the different 
modifications of culture mediums in use, the opinions vary as 
regards the efficacy of each one. Some investigators ** say 
that for routine use, it is superior to direct microscopy and others 
that it is inferior. 

Vegetative amebas, either from an untreated acute case or 
previous culture, when inoculated into any of the mediums used in 
this series, will be propagated indefinitely under proper care. 
The DobeU-Laidlaw and Cleveland-CoUier Mediums give the 
most luxuriant growth on primary’' culture. However, St. John^s 
medium, although less efficient as regards primary culture and 
luxuriance of growth, has the advantage of simphcity of prepara- 
tion and less bacterial growth. The carbohydrate of the large 
particles of wheat flour is not easily available and consequently 
growth of blastocystis is inhibited to a remarkable degree. This 
medium is most useful in propagating stock cultures of amebas. 

The morphology of the trophozoites of E. histolytica as seen in 
culture is not remarkabb'' changed from those seen directly in 
the stool or from the ulcers. Of course, erythrocjdes are no 
longer present in the endoplasm, but their place is taken by starch 
granules from which the organisms derive their food supply'-. 
The amebas grown on St. John's medium are smaller in size than 
those from the other mediums, and their motility is less charac- 
teristic, but the other morphological characteristics are still 
retained. 
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The Cleveland-Collier medium is a little more costlj’- to prepare 
tlian the others. Some batches of it have proved totaU3’ imsatis- 
factoiy, due to the fact that bacterial action upon the base pro- 
duced gas, which caused the whole tube of media to “blow up,” 
so to speak. In a few instances, the base was almost completel}' 
extruded from the tube, resulting in loss of the culture. How- 
ever, other batches have not shown this same phenomenon and 
have proved satisfactorjx Possibljr, aging of the ingredients was 
responsible although we purchased the material fresh and used 
it in a short time. Perhaps, some change in the preparation of 
the ingredients during manufacture maj’^ account for the unsatis- 
factorj' results at times. 

The Dobell-Laidlaw modification is cheaplj" prepared and all 
ingredients are readily available, no purchase of materials or time 
for delivery being necessarjx The rice starch maj" be kept in- 
definitely. This medium has proved to be superior to the others 
used in this work and maj'' well be advocated as a practical, 
efficient diagnostic aid in routine work. 

Initial primarj’- cultures from E. Imtolytica cj-^sts are not as uni- 
formly' successful as with the trophozoites. Cysts in specimens 
not over twelve to twenty’-four hours old result in more successful 
cultures than older cysts. Several specimens contained cysts 
which failed to excyst in the initial culture in the two tubes of 
one or the other of the mediums. We believe that should sufficient 
tubes be inoculated, po.sitive cultures vill be obtained from all 
fresh specimens containing cysts. 

The cultural methods used are practically' specific for E. histo- 
lytica. This i.s an advantageous feature of the cultural method in 
identifying cysts. The other amebas usually do not excyst and 
grow. In a few instances, E. coli and E. nana trophozoites may 
be found. They retain their morphological characteristics but, 
unlike E. histolytica, do not engulf starch. On subculture, the 
E. coli and E. nana trophozoites die out; in contrast to E. histo- 
lytica, wiiich becomes more prolific wth each subculture. In 
some of the cultures of E. histolytica which have been transplanted 
many time=i, the growth is so luxuriant that slide preparatioas 
show every' field of the microscope literally' crowded with amebas. 
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The stool specimens from two cases contained cysts morpho- 
logically like E, coll, E. nana and lodamoeba buetschlii, as identi- 
fied by direct examination. However, on culture typical tro- 
phozoites of E. Mstolylica were found and confirmed by subculture 
through many generations. Apparently, a few E. histolytica cj^sts 
were present, but not identified by direct examination. 

In one case by direct examination, only one cyst could be found 
in the entire examination. The identification in such cases is 
extremely difficult. Careful study and staining may be practi- 
cally impossible for a ^'ery few C3'sts. Cultivation of the sediment 
will usuallj' add a great deal of information for identification of 


species. . . 

Some small strains of E. coli c\’’sts and some large strains of E. 
naiia c\’’sts in feces maj’’ so 0103613 ' simulate unstained E. histo- 
lytica 03*315 morphologicall3’’ that positive identification without 

staining is difficult. 

The vegetative stage of E. coli in cancerous or syph^tic ulcers 
of the rectum mav simulate the trophozoites of E. htstahjtica m 
that they may enguK red blood ceUs under these conditmns. ^ 
error in diagnosis may be avoided if subsequent studies of the 

organisms in culture be performed. , ,, , , 

The study of the vegetative forms and cultural charactenstics 

of the three intestinal amebas more commonly encountered m 

practice, in addition to the study of the 

sufficient information to identify the orgamsms m i^jonty 

of cases. These studies at least give as much 

less time-consuming and more practical than the studj 

hematox3'lin stains. ■ . , j n^pd in the 

The cultural methods are prac ica an technique 

average laboratory ^ reaped for'routine bacterio- 

is not any more " ‘'T "Ta iust beginning 

logical work. In general, ^ usuaUy not remarkably 

to use cultural methods m di g method for a long time, 

inferior to one who ^ been u^ng Certainly, as 

The technique is easily mastere as iron-hema- 

compared with learmng speci ■ , ' ^ method is 

toxylin and differential criteria 
simpler, less time-consuming an c e 
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The complement fixation test of Craig® for the diagnosis of 
amebiasis has not been sufficiently developed to render it avail- 
able for routine use. The results obtained are not conclusive 
enough to make it a reliable method as 3"et, However, improve- 
ments are constantly being made and the future possibilities of 
the test are encouraging. 

The use of alcohol-glyccrin-saline extracts of luxuriant cultures 
of E. hislohjtica as an antigen for skin tests has been used bj' one 
of us (C. J. T.). Extraction of all the bacteria also occurs and 
consequentlj’ non-specific reactions interfere with proper inter- 
pretation of the results. Until amebas can be groum in pure cul- 
tures in the absence of all bacteria, satisfactoiy extracts for skin 
testing will be difficult to obtain. 

SU-AC^IARY AND CONCLUSIONS 

(1) A comparative studj-' of the various diagnostic methods 
used in acute and chronic amebiasis is presented. 

(2) Stool specimens and contents from rectal ulcers of acute 
cases have been studifcd for E. histolytica trophozoites in fresh 
unstained smears, iodine, methjdene blue and iron-hematoxjdin 
stained smeam and bj' various cultural methods. 

(3) In acute cases, examination of fresh unstained smears and 
.subsequent cultures of the material have been found to be the 
most practical and efficient procedures. 

(4) In chronic or su.spicious cases, stool specimens were ex- 
amined for c\'sts bj' direct smears, concentration methods, iodine, 
methylene blue and iron-hematoxjdin stains and cultural studies. 

(o) A most practical and efficient procedure of examining stools 
for cj'sls is the simple water dilution and centrifuge method. 
Staining the cysts with Lugols iodine solution vill satisfactorily 
rcve.al the nuclei. Subsequent culture permits studj'^ of the tro- 
phozoite stage of E. histolytica. 

(G) The Dobell-Ijaidlaw modification of the Boeck-Drbohlav 
medium was found to be the most practical and efficient cultural 
method in routine examination of material for trophozoites and 
c\‘sts of E. liistolyticn. 

(7) A study of the vegetative forms and cultural characteristics 
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of the three more coinmon intestinal amebas, in addition to a 
itiid\ of the encj sted stage, gives sufficient information for prac- 
tical identification in the majority of cases. 

(8) The cultural methods for E. histolytica- are practical and 
may be used in the average laboratory vdthout any additional 
cost or special training. 

It e wish to thank rvlr. C. C. Adanas of this department for his valuable tech- 
nical assistance throughout this work. 
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EAPID PIGA'IENT APPEARANCE IN OHIO RED BELLIED 
DACE AS TEST FOR INTERMEDIN* 

PJEIELIMINART RePORT 
A. M. YOUNG 

From the Laboratory Department, Mount Sinai Hospital, Cleveland Ohio 

Zondek and Erohn® in 1932 demonstrated conclusively that the 
hormone regulating pigment metabolism is elaborated by the 
pars intermedia of the hypophysis. Furthermore, thej’- found a 
small fish native to Germany (the elritza) an ideal test object for 
the demonstration of the effect of the hormone since the adult 
male with silvery undersurface (except in the spawning season) 
when injected with a small amount of an extract of the interme- 
diate lobe of the hj^pophy^is quickly developes a specific brilliant 
red coloration. They named the hormone intermedin and found 
no excess of the hormone in the blood or mine of man in health or 
in disease. 

After a year’s unsuccessful attempt-s to secure a supply of 
elritza from Germany, a search was made of the literature of 
domestic fish. Impressed by the similarity of the red bellied 
IMinnow {Chrosormts erythroga^ier) of Ohio (Jordon^) with the el- 
ritza, a supply of the former was obtained in March 1934. It was 
found that this minn ow, also known as the Ohio red bellied dace, 
reacts beautifully after the injection of material containing in- 
termedin, the reaction appearing within one half hour and per- 
sisting for four to twenty-four hours. 

The first important work relating to pigment metabolism wms 
that of Hogben and Winton^ who reported on the action of pos- 
terior pituitary extracts on the melanophores of frogs. They 
stated that the hormone controlling pigment metabolism was 
most abundant in the intermediate lobe. The results of Hogben 

* Read before the Thirteenth Annual Convention of the American Society of 
Clinical Pathologists, Cleveland, Ohio, June 8 to 11, 1934. 
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and Tiinton in frogs were confirmed by Allen and Atwell but it 
remained for Zondek and Krobn to introduce the ideal test animal. 
Since tbe work of Zondek and Krobn, Ferguson^ (1933) using 
imported elritza as the test object found a demonstrable amount 
of intermedin in the blood of patients ha^dng melanosarcoma and 
neurogenic sarcoma. 

The red bellied minnow measures 5 to 8 cm. in length (same 
size as elritza). In the spring the males have a bright red belly. 
Their habitat is the clear brooks from the Ohio valley to the Red 
River of the North. They differ from the elritza in having a 
rounded rather than a flat body. The upper surface of the body 
of both male and female is of an olive drab color. The fish when 
first isolated from the stream require an environment simulating 
that of their natural habitat as closely as possible, but maj^ be 
graduallyadapted to the conditions of the ordinary aquarium and 
as supplied by the dealer thrive on prepared foods. The most 
essential requirement is the maintanance of live water plants in 
the aquarium to absorb harmful substances, such as chlorine. 
Under proper conditions the fish may be bred in the aquarium, 
the local dealer depending almost entirely upon tins source of 
supply.* 

As stated above, the male dace reacts beautifully to intermedin. 
During the spawning season, Alaj" and June, when the water is 
warm (about 20°C.) the male fish spontaneous!}’- develops a flame 
colored pigmentation of the under surface of the body. By keep- 
ing the water in the aquarium cold (about 15°C.) the pigmenta- 
tion disappears and vith properly controlled temperatures the 
fish may be used as test objects during tliis season. 

Saphir< has reported on "Artificial Production of ‘the Wedding 
Dress’ in Cfirowmvs Erythrogastcr” commonly called red bellied 
dace. He obtained positive results with yohimbine hydrochlo- 
ride and inconstant results with prolan as isolated from the urine 

* Wm. Tn’ckc.-, Inc., Indepcndenco, Ohio and .Saddle River, New .Terscy. 
Wc wMi to o.'cpr«--3 our appreciation to Mr, J. L. Cliarlcfon, Manager of the 
indepemient Plant, for helpful suggestions as to maintaining the life of the fish 
in the aquarium. 
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of pregnant women. He also obtained a positive result with 
urine extract of a case of chorionepithelioma. 

The work presented in this preliminary paper was done with a 
few hundred red bellied dace obtained since iMarch. A study 
was made of the behavior of the fish to injection of intermedin, 
other hormones, and urine of patients in health and with various 
diseases. 
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Fig. 1. Photogr.vph of Red Bellied D.^ce 

A. .Strong!}' positive result in a case of melanosarcoma of the eyeball. B. 
Spontaneous pigmentation in the spawning season. C. Negative control. The 
dark ventral surfaces of A. and B. are actually a flame red color. Ventral sur- 
face of C. is actually silvery. 


TECHNIC OF THE TEST 

In general the technic of the test is as described by Zondek and KrohiF in 
the elritza. Healthy adult male fish measuring 6.5 to 7.5 cm. in length are 
selected. The fi.4i are held in a wet cloth in the left hand and a fine hypodermic 
needle attached to a 1 cc. (tuberculin) sjTinge is inserted just back of the dorsal 
fin for a distance of about 1 cm. to avoid leakage of the material injected. The 
injection is made just beneath the skin to avoid penetrating the air bladder of 
the fL=h. The volume of the material injected varies from 0.1 to 0.3 cc., small 
do^es being better tolerated. After injection, the fi-'h are placed in indbidual 
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hovU-- for oh'Prvatioii. Tlic liacp tolorato flic iK'Cf‘'---:iry nianipulation^ out 
of uator well. 

I'Afept ill the “-paw ni»K '-ea'-oii, tlie male fish lias a .silvery under .surface. In 
a p(>'iti\e test, (he under .surface develojis a hrilliant (lame red color apiiarenfly 
rliie to rapid elaboration of pifiment as .shown by Zondek's" demonstration that 
four and a half time" as much red pigment can be extracted from the deeply pii;- 
mented 'kin as- from the unpimnented controls. 

Zondek defines one elritza unit of intermedin ns the minimum amount of 
hormone in w hich three out of five elritza (fi.o to 7.0 cm. lonp) iiroduces about the 


TARLE 1 


llKsn.Ts OF TIISTs with V.\IiU)fs IIOU.MON'KS I.N* RkD RKl.niKl) D.\('n 


iioiniiiM 


STIIONCI.^ I 
I-OSITOI. j 


roHiTo I 


i>oi (in 1 1, I .s».(. \TH I 


Posterior pituitary e.\tract 

Anterior pituitary extract 

Corpus lulcum 

Amniotin 

Tlicelin 

Antiiitrin S 

Prolan 

Androlin 

Pnratliorniote'. 

Kpineplirin 
Iiwulin 
Thyroxin 
Thyro\ iiriaii 
Adrenal extract 
Mixed uband (tnide) 

Mixed eland (female) 


‘ 11 ) 1 

1 S , , 

2 ' 1 


1 

1 

I S 

1 1 1 

I 
1 
1 
1 

I 1 

1 


iiiiiuth, breast, alidomen, and from the anal fin back to the amis, in an area -1 to 
h s(j, iiini. l.irce, a strikine: formation of liuht purple led color. Th(“ reaction 
(mi't Iveain within one half hour and lasts for four hour.'. 

In the n‘ 1 bellied dace, it has seemed advisrdde to consider as a doubtful 
rec.ftioi) one in vliich there is an apj>cararice of one or more small areas of pig- 
mentation iiHMsiirini: Ics^ than I s(j. mni in diameter anyxxhere on the under- 
-iirf.aei. A. po-itixe reaction con-i'ts in a streak of red iiifunentation extending 
,'tlom: li -ide of tfse liody from tb(‘ buccal fin back to the anal fin. A stronuly 

jsi'itix'e reaition consi-ts in a lirilliant i»ii'mentn(ion of the entire undcr-urface 
of the Iswly. 'riie-e e!i’ins:(" miist api«‘ar in two out of three injected fish. 
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RESULTS 

Strongly positive results vrere obtained with extracts of the 
posterior lobe of the ox pituitary which also includes intermediate 
lobe. Extracts of the anterior lobe were also positive probably 


TABLE 2 

Results of Tests fob Iktehmedin in' Red Bellied Dace 


DIAGNOSIS 

MATEBIAD 

INJICTED 

posmvr 

TAtSZ 

posmyz 

DOUEmn^ 

NEGATIVE 


Ringer’s so- 
lution rrith 
0.2opBrcent 
acetic acid 


1 

1 


i 

2 


Physiological 

1 saline 




3 

Melano-sarcoma, 

eyeball 

! Urine cone. 

5 X 

1 

(Pre-op.) 


! 

f 

1 

(Post-op.) 

Neurogenic 

sarcoma 

Urine un- 
conc. 

1 

(Pre-pp.) 


1 

(Post-op.) 

3 

(Post-op. 
and post 
X-ray) 

Various clinical I 
conditions 

Urine cone. 

5 X 

[ 

j 

2 


11 

rogenic sar- 
coma and mel- 
anosarcoma 

Unconc. 

urine 

I 


2 

1 

i 

27 

Hydatid mole 

1 

1 



1 

1 

Pregnancy 





1 

Negro 





2 


due to postmortem diffusion of intennedin into the anterior lobe. 
Weakly positive results were obtained with corpus luteum ex- 
tract, anmiotin and theelin. Variable results were obtained with 
androtin and parathormone. Negative results were obtained 
with the other hormones tested. (See table 1.) 


ameeicaj; jacEKAt o? cxiincAi, pateoloot, toe. 4, uo. 6 
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As the pituitary extracts were made up in 0.25 per cent acetic 
acid, control fish were injected udth Ringer’s solution containing 
0.25 per cent acetic acid and with physiological saline solution. 
These tests were uniformly negative. In a case of neurogenic 
sarcoma the urine of which was given us through the courtesj" 
of Dr. F. Bayless of the Institute of Pathology, Western Reserve 
Universit}’-, a positive result was obtained preoperativel}’-, a 
doubtful result postoperatively, and three negative results fol- 
lowing X-ray therap 3 \ In a case of melanosarcoma of the 03 ^ 6 - 
ball a positive result was obtained five da 3 's after removal of the 
eyeball and a negative result subsequent to removal of the re- 
maining orbital tissue which on microscopic examination showed a 
small amount of tumor tissue. In a series of thirteen tests in 
which the urine was concentrated according to the method* 
described by Zondek' two false positive results were obtained. 

In a second series of twent.Y-nine cases in which unconcentrated 
urine was injected, two false positive results occurred. Tests 
done with urine from two negroes were negative. Table 2 
shows results of injection of urine in various clinical conditions. 

A number of urines, both concentrated and unconcentrated, 
were toxic and the fish died before sufficient time had elapsed for 
reading the tc-st. 

Additional experiments are under wa 3 ’ to determine the spcci- 
ficit\' of the dace as a test object for the demonstration of 
intermedin. 


CONCLUSIONS 

There is a rapid red pigment appearance in the Ohio red bellied 
dace similar to that in the clritza following injection of extracts 
and urine containing intermedin. 

In the small seric.s of tests so far completed, positive results 
were also obt.ained with urine from one case of melanosarcoma and 
one case of neurogenic sarcoma. Non-specific results with urine, 

* Add to the urine to be tested an equal tnu^ntity of per cent alcohol and 
conr''ntratc to onc-tenth the volame by rvnjHjration on the water bath thus 
slic urinn five times. (Intcmedin, unlike the hormones of the 
antc.’ior loi<! of the pituit.ar}'. is not destroyed bj* boiling.) 
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however, have occurred in a few cases apparentl5'' unrelated to 
these tumors. 

A large series of experiments will be necessary to determine 
whether or not the positive reaction in the red bellied dace is a 
reliable index of the presence of intermedin. 
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ENDOCARDITIS CAUSED BY DIPHTHEROID BACILLUS 
(PLEOMORPHIC STREPTOCOCCUS)* 

ALVIN G. FOORD and WILLARD J. STONE 

From Ike Laboratories of the Pasadena Hospital, Pasadena, California and 
the Pathology Department of the University of Southern California 
Medical Sehool, Los Angeles, California 

For many years the tendency of most workers has been to con- 
sider diphtheroid bacilli obtained from human sources, especiallj’’ 
from blood cultures as contaminants or as mere saprophytes. 
This view in general is taken by the British Medical Research 
Council* in their summary of the literature up to 1923. How- 
ever, some have considered these organisms to be of pathogenic 
significance. Recently Kessel and Romanoff*® fairly completely 
summarized tlie literature in regard to infections bj' diphtheroid 
bacilli and described a non-fatal case of generalized infection, 
including meningitis, in which four blood cultures and the spinal 
fluid revealed diphtheroid bacilli. 

No case of endocarditis has 5"et been described in which diph- 
theroid bacilli have been found alone in the heart vegetations. 
Tow and Wechsler" found in smears of the heart vegetation of a 
child of eleven who had been sick from endocarditis for six weeks, 
many diphtheroid organisms and a few Gram positive cocci, 
singly or in paiis. No cultures of the valve were made. From 
three cuHure.s of the blood a diphtheroid bacillus which grew 
abundantly on ordinarj' media and which had the characteristics 
of Corinirhaclcrinm hoffmanni was obtained. It produced methe- 
moglobin in forty-eight hours on blood agar. They believe that 
the .«;trcptococcus found in smears was the etiologic agent and 
that the diphtheroid bacillus was a secondary' invader. Babes 
and Manolescu* also de.scribed a case in which in sections of the 

• Read brforo the Thirteenth Annual Convention of tlic American Society of 
Clinical Pathologist--, Cleveland, Ohio, June S to 11. 193-1. 

432 



EKDOCAEDITIS CAUSED BE DIPHTHEEOID BACILLUS 493 


heart uegetation. diphtheroid bacilli and in addition a few diplo- 
cocci were found in an undulating layer on the outer surface of 
the fibrin layer. Howard^ reported a case of a man of fortj'- 
four who had been sick for seventeen daj^s with endocarditis but 
no clinical signs of diphtheria, from whom a bacillus morphologi- 
cally a true Klebs-Loeffier bacillus, showing beaded forms and 
some clubbed ends were seen in sections and smears. Cultures 
on simple media were identical with true diphtheria bacilli. The 
organism failed to kill guinea pigs or rabbits. The bacteriologj' 
of this case was checked bj'" Dr. Welch, but at that time no fer- 
mentation tests were done. This may possibly have been a 
diphtheroid organism. Herzog" also described a patient sick for 
four weeks who died of endocarditis without clinical signs of 
diphtheria. In the heart vegetations numerous diphtheria ba- 
cilli were found in smears and sections. Cultures from this killed 
a guinea pig in five days. No control animal given antitoxm 
was used. 

Numerous reports are found in the literature concerning the 
mutation of organisms from diphtheroid to streptococcic forms. 
Mellon^ and Rosenow^^ jn this countrj' have for a long time main- 
tained that changes from the bacUlaiy^ phase of an organism to the 
streptococcic phase can be produced by transferring the organism 
from solid media to proper liquid media. Jensen and Morton® 
described two strains, one derived from the urine of a case of cje- 
titis and the other from the blood culture of a patient with sub- 
acute endocarditis, which they could change from diphtheroids 
on blood agar to streptococci in dextrose brain broth and back 
and forth at wiU. Sinek and Springer^^ described a t5q)ical case 
of subacute bacterial endocarditis in which a necropsy was per- 
formed; smears from the heart valve showed large numbers of 
streptococci. On culture a markedl}’' hemoljdic streptococcus 
was obtained but after repeated transfers it became similar to 
cultures obtained from the blood before death; it lost its power of 
hemolysis and both strains showed tyq)ical diphtheroid rods on 
solid blood-containing mediums and streptococcic chains in liquid 
mediums. Abercrombie and Scott^ described a case of a boy of 
eighteen ^vith congenital heart disease who died of sub-acute 
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bacterial endocarditis from R-hom Streptococcus mutans, which 
was non-hemolytic and non-green producing was cultured from 
the blood before death and from the heart vegetation at necrops3^ 
This organism grew tj'picallj’^ in chains of cocci on liquid medium 
but on glucose agar the majorit3’- of the organisms were t3^pical 
diphtheroid bacilli. On changing to glucose-free medium the cul- 
ture reverted to the original streptococcic form. These authors 
state that Clarke who described the organism first from carious 
teeth had observed three cases of fatal endocarditis caused b3’’ 
the same streptococcus. 

Beck and Braun^* described marked changes in the growth 
characteristics of various strains of streptococci and pneumococci 
when grown in urine, starting vdth mixtures of urine and broth 
and increasing the amount of urine. From all the various strains 
used, as the final product, enterococci (t3’^pe B) were obtained, 
which resisted G 0 °C. for one hour and had lost their pathogcnicit3’' 
for animals. Fleck and Elster' also reported marked changes in 
colony structure and raorpholog3’’ in a pigmented strain of strepto- 
coccus by changing the medium or b3’- sufficientl3’’ repeating trans- 
plants. Bacillary forms t3’-pical of Cor3mebacteria were obtained 
on solid media, Straus” in studying blood cultures from cases 
of chronic infectious arthritis obtained diphtheroids in sevent3^- 
four cases out of 750 cultures. B3’' Mellon’s method he was able 
to transmute twent3"-four out of thirt3"-six of these cultures to 
streptococci, but he was unable to revert them back to bacillary 
fonns. The bacillar3' forms varied from the streptococcic forms 
derived from them in their fermentation reactions and antigenic 
propertic.s. Callow’ found results similar to those of Straus in 
her extensive work. She cultured bloods from large numbers of 
c.a 5 cs of rheumatic fever, acute diseases of the rc.spirator3" tract, 
including tonsillitis .and me.a.slcs, miscellaneous febrile and afe- 
brile disca.'Jcs, and a series of normal persons. Of the rheumatic 
fever cases 70 per cent liad a positive culture. Fifty-one per cent 
of the positive cultures were pleomorphic bacilli, .35 per cent were 
Streptococcus viridan.s, both organisms, 7 per cent, and G per 
cent were anhemol3'tic streptococci. In the series of acute 
rcspirator3' disciises 70 per cent 3'iclded a positive culture with 
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about tbe same proportion of the various organisms as in the 
rheumatic fever group. In the miscellaneous febrile group 6 per 
cent were positive, in the miscellaneous afebrile disease group 45 
per cent, and ih the normal person group 8 per cent. Most of the 
cultures from the afebrile cases and all the cultures from normal 
persons were pleomorphic bacilli. These gi*ew with difficulty. 
Callow was able to transmute the pleomorphic bacilli into strepto- 
cocci in all cases tried by culturing on potato phosphate broth. 
Some changed to anhemolidic streptococci, some to viridans type 
and a few to hemolytic strains. She concluded that ''alpha 
diplostreptococci and pleomorphic bacilli may be recovered re- 
peatedlj’’ from the blood of patients with rheumatic fever and 
certain diseases, mostly of the upper respiratory tract. These 
organisms apparently represent stages in the life cycle of the same 
organism. A specific etiological relationship between these or- 
ganisms and rheumatic fever is questioned.” 

Thompson'® in 1079 blood cultures taken in 730 cases of various 
illnesses at the Majm Clinic, found 33 cultures of diphtheroids, an 
incidence of 3 per cent. Only one of the cultures, obtained from 
a case of subacute bacterial endocarditis, showed mutation to 
streptococcic forms when transplanted to hquid medium, and 
this form persisted on further subcultures. The others rema i ned 
baciUarj’- at all times. He concluded that diphtheroids appear to 
have the same significance in blood cultures as do saprophytic 
cocci. 

These unique findings warrant special attention to pleomor- 
phic or diphtheroid bacilli and even to streptococci when found in 
blood cultures. Only by repetition of similar experiments and 
thorough study of bacteria from cases examined post mortem, 
especially those of rheumatic and non-rheumatic cases, can the 
significance of these organisms be determined. The following 
case report deals with a case in which tjqiical diphtheroid bacilli 
were found in blood cultures and in the heart valve. It could be 
mutated partly to streptococcic forms. 

CASE REPORT 

Mrs. A. H., housewife, age 36, had in her earlier years suffered from a variety 
of infections, including scarlet fever, influenza, tj’phoid fever at the age of fifteen, 
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and repeated attacks of tonsillitis. Her tonsils had been removed at tbe age of 
tventy-three. Ivine years before her death she suffered an attack of acute 
rheumatic fever vith mitral endocarditis, and had known since then that she had 
“leakage of the heart.” Three years before death her upper teeth were extracted 
but there were left two roots which from X-ray e^^dcnce were not infected. 

Eleven months before death she began to lose weight, fatigued easily and be- 
came nervous and irritable. In about three months she became bedridden 
bccaui^c of increased weakness, slight fever, breathlessness and palpitation on 
exertion and slight diarrhea. Her attending ]>hysician, Dr. C. L. Haines, sus- 
pected a possible mild exacerbation of a minimal chronic pulmonarj' tubercu- 
losis. Two months later she complained of rheumatic pains in her large joints. 
A blood culture at this time was reported as being negative. During the ne.xt 
two months her condition remained unchanged, and she was brought to the 
Pasadena Hospital on May 2S, 1933 for study. She complained on admission 
of weakness, ncr\'ousness, loss of weight, palpitation, and pains in her shoulders 
and knees. 

Phx-sical examination revealed a moderately pale woman, fairly well nour- 
ished, showing no edema or pcctechiac in the skin or elsewhere. The thjToid 
was negative. A moderate enlargement of the heart and a sj'stolic and pre- 
sjftolic murmur was heard plainly at the apex and transmitted to the axilla, 
typical of a mitral stenosis. The spleen and liver were not palpable, no masses 
or tcridcmes.s were found in the abdomen. The rest of the examination was 
negative. Her temperature reached 100 to 101® eveiy’ day, pulse SO to 90, res- 
piration nonnal. 

Laboratory examinations revealed 11.3 grams of hemoglobin (Newcomer); 
erythrocj'le.'*, 3,510,000; leukocj'tes, 10,900; segmented neutrophiles, 35 per cent; 
non-5Cgnicntcd neutrophiles, 17 ])erccnt;lymphocyte.‘5, 23 per cent; eosinophilcs, 
1 per cent; monocyte.':, IS per cent, and histioci'tcs, 6 per cent. Many of the 
monocj'tcs were immature and showed toxic budding. Many of the histiocytes 
showed phagocytosi.s of crj-throcytes or nuclear fragments. The crj'throcytcs 
showed .‘•light achromia and minimal variation in size. The urine was negative. 
Two blood culture? planted in infusion broth, brain dextrose (1 percent) broth 
and ;Knir infusion plates gave a pure growth of diphtheroid bacilli in all flasks 
and plates, averaging about 10 to 15 colonics per cc. of blood in the plate.'?. 
{See l>elow,) 

presumptive diagnosis of bacterial endocarditis was made and after a week 
she retumc-1.1 to her home. During the next two months her rheumatic pains 
continued, fever was comstantly present, distressing attacks of parox 3 'smaI 
tacliycardia ocnirrcd at irregular intervals, associated with vomiting and diar- 
rhea, which neco'sitatetl her second admission to the hospital on AUgmst 5, 1933. 

By thi« time she had become markcelly emaciated and anomic. The spleen 
wac |«Ipahi!e tlirce finjrcr hreadth= below tlic ribs. The ho.art findings wore the 
same as at first admission. A ballottabic right Iddney wa.s palpable and in the 
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lower portion of Scarpa's triangle of the left thigh, deeper than the femoral 
arter}', a hard tender, non-pulsating, fixed mass the size of a pigeon’s egg was felt. 
About three weeks prenou-sly this mass had been exquisitely tender. 

Laboratory studies at this time revealed 8.3 grams of hemoglobin (New- 
comer); erjdhrocjdes, 2,950,000; leukoc 3 'tes, 9,700; segmented neutrophiles, 
73 per cent; stab forms, 15 per cent; juveniles, 1 per cent: monocjdes, 5 per cent; 
h'mphoc\'tes, 0 per cent. No histiocj'tes could be foimd. Several fresh urine 
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Note the vegetations on the mitral vah'e and the old fibrous thickening of the 
leaflets and chordae tendinae. 


samples were gros.sh* bloodj', showed 1 -r to 3-f albumin, and a hea\w sediment 
of leukocj’tes and er\'throc\'tes. No casts were found. Smears and culture.-; 
revcjiled large numbers of hemohdic colon bacilli and streptococci but no diph- 
theroids. Two blood culture.- gave a growth of diphtheroid bacilli similar to 
tho.-;e cultured ten weeks ])reviou.sbv. 

Tile clinical cour.-^e was steadih' downhill until her death on September 12. 
1933. During the last few weeks of life the urinary output decreased, the 
rdbumin content was alwavs high, and crvthrocvtes were more numerous. 
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Trrminnll.v a few moderate sired pcchpnotic a))pe!ircd on the left forearm. 
She %’.•<<->; anuric and (;oInato^c for tiic last few day.s. Tlie final clinical dlajinosis 
was made of subacute diphtheroid bacillus endocarditis, acute gloincrulo- 
ncphritis, acute pyelonephritis, uremia, and mycotic aneurysm of left thi^h, 

Necropsy was done two hours after death. The final anatomical diagnosis 
was; subacute recurrent diphtheroid bacillus endocarditis of mitral valve and 
old fibrous endocarditis of mitral valve with moderate stenosis and insufficiency; 
recent endocarditis of aortic leaflets: acute diffuse glomerulonephritis, 
uremic enterocolitis: acute right pyelonephritis and cystitis; completely throm- 
bosed infective (mj’cotic) aneurysm of left profunda femoris artery; anemic 
infarcts of various ages in the sjdecn: marked anemia and emaciation. 

The lu-art (fig. I) weighed 240 grams (total body weight, about .40 kg.) and 
measured 1 1 em. long and n..o cm. wide. The mitral leaflets showed considerable 
old fibrous thickening, in some’ places to 4 or .) mm. thick, and fusion of the 
kiallels at the angles for about 1 em. On the opposing margin of the anterior 
leaflet in its mid<lle was fouiul a bean-shaped vegetation, firm to the feel, meas- 
uring about 1.4 X 0..’) X 0.4 cm. and firmly fixed to the valve. The surface was 
fairly smooth, except at one end, which was somewhat roughened. On section 
there wa« marked organization at the point of attachment and an occasional 
Heck of calcium was found in the. middle <if the vegetation. Small, fine, firm, 
partly organizwl vegetations were found on the )>osterior leaflet, over it.« entire 
middle and extending onto the a'ljaccnt auricular endocardium, and at the 
angle between the two leaflets. There was moderate' fibrous thickening, fusion, 
and .some shortening of the chordae f endinae of lioth leaflets, eluefly the anterior, 

.\ small, firm, gray vegetation 4 mm. acros- was present in the middle of the 
pO'terhir leaflet of the aortic valve .■> mm. from its top margin. 4'hnre was a 
nUKlerate hyi>erfro))hy of the left auricular muscle. 'I’lie muscle of the ven- 
tricles was pale asul moderately sofi. TPo coronaries showed no noteworthy 
changes. There were no congenital defects. The valves of the right side of 
the Iieart were normal. 

Hi-lological study of hematoxylin and eo-in and firam-Weigert stained sec- 
tions- through the vegetation and the deeper [lortions of the mitral leaflets (fig. 2) 
showcfl marked fibrovi- and occasional small calcium deposits in the thickened 
{Virt of the valve. .lust external to this wa- a layer of granulation tissue showing 
ninny filiroblasf--, rouinl cells and macrojihage.s, and on the surface the bulk of 
the vegetation was eomiKise<l of partly hyalinired fibrin or necrotic material, in 
tlie meshis, of which large colonies of bacilli were arranged in irregular masses or 
colonic-, clitefly in the deeper layers, .■''oine small colonies or gronjis of bacilli 
were found ju-t ist the margin of the granulation ti-sn,* and a few were found 
v.ilhin maerujihagc'. In t Iram-Weigerl stains tlie organi-nis were most jilainl.v 
os-i) J hey Were -ti-oiigly < Iiani-p<isitive and wen* idl liaeiilar.v in type, iiitieh 
longer oil a wliole than Iho-e 4ibiam(‘d mi enlturcs mi blood agar, Miiiietimes 
sliowing long filani'-ntoiis forms, ciuefly growing m enlonii's, Init s<ime were found 
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quite separate from these groups. Xo streptococci or other organisms were seen. 
Small masses of calcium were present in the necrotic portion of the vegetation. 
Large masses of poorly staining bacteria were conmionly seen, and in some of 
these, cnlcium deposit was present. 

The changes in tlie other organs are given sufficiently above. Tlie infection 
of the pehds of the right kidney and bladder was fairly recent as was the diffuse 
glomerulonephritis. 

Cultures of the heart blood after death revealed a heavy growth of diphtheroid 
bacilli similar to tho=e obtained in life. Cultures made aseptically from frag- 



Fig. 2. Sectiox through Mitral Valve 

This shows masses of diphtheroid bacilli (D. B.) in the vegetation: hyaline 
fibrou': portion (H.) and granulation tissue (G.) just below vegetation (V.). 


ments of the heart vegetation >ielded a heaAw growth of the same organism. 
Smears of other pieces showed moderate numbers of Gram positive bacilli, 
chiefly elongated forms, separate or in clusters, of the same diameter as those 
found in blood agar cultures, but on the average about twice as long, and some 
long filaments a'< long as four or five average bacilli. Xu other organiMii^ were 
inc'ent. 

The organism in the original culture of the blood and heart valve in bouillon 
and blood agar gi'ew slowly, and colonies in blood agar pour plates were about 
half the size of a pin head at their maximum growth, almond-shaped, and sur- 
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roundff ! l>y a narrow preen 7.one. T!ie surface colonies were rouiul. pray, plisten- 
isip. minute in -^ize, and likewi-e sliowed a narrow preen zone, but no hcinol\>is. 
The colonie> were so nnieh similar to preen producinp streptococci that we were 
alway.- surpri'^ed on exainininp smears made from all the colonics that only 



MtrririeitoiooitAi'Hs or Hactkuia 

‘a' 1 tipiiiiicniid- from thcoricinal blmwl near culture', fb) l)acilli in a 'eeli<in 
«c' tie* vccf'tation of the mitral valve, fc't bacilli in a smear from the vepotiition 
*>! the mitral valve and fd) and b*) streptococcic btrms from jdain brotii, 

inuiii v.i-re preMait. Tins.«« oruani-jn- were typical diphtheroid' siiowinp i)ali- 
--•.df' arranpeTcent and no evidence of chain formation wa- present. Tliey were 
'•r.opht , ' jiid ’•tni!\i!ij: (Jratn po-itive rml' of fairly tmiform Iciiptit v ifli slichtly 
nettsde-i til! 1,'H‘i‘iler's m(‘dium only soliil staininp forni' were found. 

t*r)»:'’!a! hroth ' nltore-. -!to«!-d orpaid'Hi' of simil.ar character except that oeca- 
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sionallj' thej^ were arranged end to end, and on the whole were somewhat larger 
than those in the blood agar cultures, and occasionally filamentous forms like 
those seen in the sections of the heart valve were present. Smears of transplants 
made from single coloni&s of blood agar cultures into infusion broth, brain dex- 
trose broth, and potato phosphate broth, as suggested by Callow, showed the 
orgam'sms growing nearlj’^ exclusively in chains of bacillarj^ forms, most of which 
resembled in size and shape the bacilli in blood agar cultures. Some long fila- 
ments were found and also some chains showed rounded forms indistinguishable 
from streptococci. Occasional chain showed part of the chain to be made of 
baciUi and parts to be streptococci in form. In some bacilli two densely staining 
ovoid or almost spherical forms could be seen, surroimded by an almost invisible, 
faintly staining residue of the original bacilli. Transplants made repeatedly 
over a period of eleven months revealed the same findings as seen on the first 
transplant. It has been impossible to produce a pure streptococcus from the 
culture on any medium by short or long periods of incubation. As soon as the 
organism was transplanted back to blood agar, only long rods were produced 
and no streptococcic forms were seen. Some chains of bacUli were present, but 
pah'sade arrangement was chiefly produced. A culture made for us by Dr. 
Ralph Mellon from a single bacillus showed the same morphological and cultural 
characteristics as those of the cultures made by picking isolated colonies from 
the heart valve and blood cultures. 

The orgam'sms in broth culture produced acid and no gas in glucose, maltose, 
saccharose, salicin, but produced no change in mannite, inulin, leimlose, raffinose 
and lactose. It produced no indol. Growth on human serum agar containing 
1 per cent sugar showed identical fermentation reactions with glucose, lactose, 
saccharose, maltose and mannite, the onlj’- sugars planted. 

The blood serum of the patient agglutinated the organism in broth cultures 
at a dilution of 1 :5120, and a strain of Streptococcus ^iridans from root abscess 
of a tooth of another patient, in the same dilution. Serum from a normal person 
failed to agglutinate either of these organisms at 1 : 20 or higher dilutions. Sev- 
eral times animals were injected intravenously with large amounts of broth cul- 
tmes with no imtoward results. On one occasion the growth from six blood agar 
slants was washed off in a total of S cc. of salt solution. Intra-\'enous injection of 
1.5 cc. of this was made into a white mouse, 3 cc. into a rabbit, and 2 cc. given 
intracardiaUj' to a guinea pig and 1.5 cc. into a rat, intraperitoneally. All the 
animals showed no effects from the injection. Subcutaneous injection of larger 
amounts into white mice and a guinea pig likewise produced no infection. 

SUil&LiRT AND CONCLUSIONS 

A case of subacute bacterial endocarditis running a tj-pical 
clinical com-se and showing t>’pical post mortem findings is pre- 
sented. From the blood on four occasions during life and from 
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the blood and heart valve after death a diphtheroid bacillus was 
recovered in pure culture. Smears and sections of the heart valve 
revealed large lumibors of the same organism with no other or- 
ganism present. The serum of the patient obtained after death 
agglutinated the organism in high dilution. On liquid media 
streptococcic forms were produced, but onlj’’ bacillary forms were 
found on blood agar. 

This case well demonstrates that diphtheroid bacilli in blood 
culture may be of ^^tal importance and ai-e not always simple 
contaminants. The entire clinical and jiathological picture pre- 
sented by this patient and the bacteriological studies point 
strongly to the view that the organism obtained is only a stage in 
the life cycle of a green producing streptococcus. It is recom- 
mended that all strains of diphtheroid bacilli obtained from hu- 
man cases of infection be cultured on appropriate mediums in 
order to demonstrate their relation to streptococci. 
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EDITORIAL 

^ruBEncuLTN P. P. D. (Purified Protein DERn'ATi\T3) 

In 1890, the world was advised of a new discovery by Robert 
Koch, the patient, painstaking bacteriologist. The new product, 
a preparation from tubercle bacilli, at first advocated for thera- 
peutic purposes, was finally, in the early 20th century, established 
as a reliable diagnostic agent in tuberculosis by von Pirquet, 
Calmette, IMantoux, and others, for both animal and man. Its 
value as a diagnostic agent and especially for intelligent survey 
purposes in man is undenied at present.' In veterinarj’- practice, 
it is now even more extensively used than in human practice. 
To the genius of Robert Koch must be credited the recognition 
of the protein nature of the active principle of tuberculin, al- 
though the tests used by him might be considered rather crude 
today and leave a suspicion of doubt because the pure active 
principle had not been prepared by him; yet his experiments can 
be repeated with identical results. Tuberculin 0. T. (old tu- 
berculin Koch), the original glycerol broth concentrate upon 
which tubercle bacilli had been grown, defied the best chemical 
efforts for obtaining the pure active principle and it remained 
for Long’ to initiate studies in 1919 for preparing a non-protein 
synthetic medium suited for growing tubercle bacilli with which 
the problem could bo studied chemicallj’, and finally for Seibert'’ 
in 1928 to prepare the active principle in ciystalline form. To 
the chemist, the preparation of crj'stals assured chemieal purity, 
and so tuberculin was proved to be a pure crystallizable substance 
of protein nature. At the same time Seibert^' devi.sed a method 
for preparing a standard undenatured tuberculin of anj’ desired 
strength and presented a method of chemical assay, which made 
for more exact chemio.al production and disposed of elaborate 
and extensive biological testing as a guarantee of uniformity. 
Tljcn arose the practical question of the advantages, if anj', of 
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the chemically pure tuberculin as compared with the time- 
honored 0. T. so universally used and accepted by the medical 
and veterinary professions. Tuberculin T. P. T.’ (meaning tu- 
berculin, protein precipitated by trichloracetic acid) solutions 
were found to be relatively stable and stock solutions of any 
strength, equal to or greater than that of 0. T., could be pre- 
pared. Preliminary clinical tests indicated that 0.0001 milli- 
gram or less of T. P, T. will produce a skin reaction in tuberculous 
patients, and it is a safe and satisfactory product for diagnostic 
purposes. Human tests with the pure tuberculoprotein have been 
variously carried out, and, because of slight modification in 
preparation by the different commercial firms cooperating in 
this endeavor, the tuberculoprotein has been given different 
names. Thus, “M A 100” is one designation used in the Johnson 
chart for chemical analysis of the tubercle bacillus according to 
numbers assigned to Mulford and Company. Mariette and 
Fenger^ conclude that M A 100 human protein is as sensitive and 
as selective as 0. T., and probably more so, and the initial and 
repeat doses are safe and large enough to pick out the majority 
of tuberculous indi^dduals. They believe it a better testing sub- 
stance than 0. T. because of its purity and the ability to weigh it 
accurately. Lichtenstein^ used T. P. T. obtained from Seibert 
on 944 tuberculous adults and found 97.7 per cent reacted to a 
diagnostic injection of 1:1,000 dilution, starting with a 1:1 dilu- 
tion consisting of 10 mgm. per cubic centimeter, which is equiva- 
lent to undiluted 0. T. (Parke, Davis & Co.). He believes it a 
reliable form of tuberculin for intracutaneous testing, and found 
skin sensitivity to diminish as the lesion becomes more extensive, 
as the symptoms become more intense, and with duration of the 
disease. More recently, the commercial product has appeared as 
P. P. D. (pmified protein derivative) (Parke, Davis & Co. and 
Sharp and Dohme) in tablet form in Tnilk sugar. The tablets 
are available in two strengths, for the first test 0.0002 mg. and 
for the second 0.05 mgm., which is dissolved in 1 cc. of buffer dilu- 
ent supplied with the tablets, thus assuring the use of fresh solu- 
tions of the pure substance responsible for the specific reaction. 
Although it is only contended that the pure substance is as sensi- 
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live and as selective as 0. T. b}' those who have clinicallj’- com- 
pared the materials, it must be admitted that the presence of 
minute amounts of extraneous protein in 0. T. should recommend 
the use of the pure tuberculoprotein for diagnostic purposes. 
Its therapeutic aisc has not been stressed commercialh’-, or in 
scientific publications, up to the present; and although there 
appears to be no obvious obstacles to the therapeutic use of the 
pure tuberculoprotein, it may be well to await further studies and 
instructions before proceeding in the case where small differences 
may mean profound effects, especiallj’ in such a place as the eye. 

— H. J. CORPER. 
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ZMix-otes of 1934 1'kiEETixG OF A^ebbicax Society of Clinicae 
Pathologists in Cleveland, Ohio 

The biisiness meeting ivas called to order by President Foord 
on Sunday evening, June 10th at seven o'clock in the Empire 
Room of the Hotel Cleveland. The minutes of the previous 
meeting vere approved as published in the official J ohrnal. Re- 
ports of Committees followed. 

REPORT OF SECRETARY-TREASURER 

As indicated in the circular communications sent out to the membership your 
officers have devoted a great deal of thought to questions of economic and scien- 
tific aspects. Some of these questions will be presented to you for discussion b}* 
various Committees. I wish to call to your attention particularh* a problem 
which needs to be solved and that is the pernicious practice of hospitals in the 
field of clinical patholog}*. During the past year the radiologists and anesthe- 
tists have brought this problem to the attention of the American ^Medical Asso- 
ciation and various States. In some States the problem has alreadj' been solved 
under the medical practice act, such as in California and Indiana. The Attor- 
ney-Generals have ruled that anesthesia should be given bj' phj-sicians and not 
by laymen. The Council on Radiologj’' has prepared a resolution which will 
also be read at this meeting and which so far has received the endorsement of the 
American iledical Association. 

Your Secretary is verj' glad to report that the membership has responded 
nobb' in pajdng dues as by June first 321 members had paid their dues in fuU out 
of a total of 390. Two members have been dropped for non-pajment of dues, 
three have resigned and four have died. The appended financial report reveals 
that the Societj’- stfll has been able to operate without cutting into the surplus. 
Please note that the income exceeds the expenditures by onlj- SS59.00 and 
$520.00 of this represents application fees, some of which may have to be re- 
turned. Further, that the membership receives in the Journal 63 per cent of 
their ten dollars. It is ob'v'ious that we are operating on a verj* close budget. 

Your Secretary is veiy* grateful to the membership for the cooperation 
accorded him particularly by the various Committees and officers of the Societ5’^. 

A. S. Giordano, Secretary-Treasurer. 

Motion made and seconded for acceptance of report. Carried. 
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FIKaXCIAL HEPOllT OF SECRETARY-TREAStJREn 
Assets 


Balance on Deposit — City National Bank, 


Divestments: 

Commonwealth Edison Company jf 41022 4 
per cent First Mtgc. Gold Bond Series 

r-1081 

American Telephone &. Telegraph Co. 
<»'7037S 5 per cent Coll. Trust Gold Bond 

1010 

City National Bank, Cert. Ji;8 28 Shares 

Common Capital Stock 

Fnrniinrc and Fixtures 

Reson’c for Depreciation 


$1,000.00 

$945.00 

1,000.00 

1,025.00 

280.00 

330.00 


$001.75 


601.75 


Balance on Dcposil—Chr. National Bank in Liquidation by 
Receiver 


Total assets 


$2,625,97 


2,300.00 


055.38 

$5,687.35 


Motion made and seconded for acceptance of report. Carried. 


REPORT OF BOARD OF REGISTRY 

In our annual report for the year from May 1, 1933 to April 30, 1934 inclu- 
sive, wo arc gratified to record a continuation of the good progress of the Registry 
of Technici.ans. For the first time in our brief history, applicants were required 
to t.akc an examination before being granted a certificate of qualification. Thc.se 
tcst.s which are held seini-annually were conductetl simultaneously in vnriou.s 
citie.« of the Enited States and Canada, the first in October 1933 and the second 
in April 1934. They consisted of a practical and a written part, the quc-stions 
haxnng been prepared by a member of our Board. 

At the October examinations sixty-seven apjfiicants participated, of which 
number, fifty-six pns.^cd successfully. In the April tests there were 128 candi- 
dates. The rendts are not available at the time this report is written. At the 
first national examination we had thirty examiners, while during the recent one, 
forty-nine took p.art . We take the opportunity here to express our thanks to the 
colleagues who have given freely of their time and labor in furtherance of our 
cause to rai=e tlie status of the labomtorj' technician. Their scTV’ices were en- 
tirely gratuitous, often at a pcr.«onal sacrifice and carried out the traditional 
spirit of our profcs.sion in the interest of humanity. 

During the p.ail year, 2S8 registrants were added to our rolls, of which 251 
received the designation of I.aboratory Technician and thirty-seven were 
awarde^l the appellation of ^Medical Technologist. The total number of regis- 
trimt.s at the end of our fn-c-al ycjir is 22.37, compri.?ing a large fraction of the best 
technicians in the United States and Canada. 
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As in tte pre%’ious j^ears, we have been greatly assisted in this work by the 
hearty endorsement and cooperation of the American Medical Association, the 
American College of Surgeons and the American Hospital Association. 

During the past year the work of the Registry’ was made known to wider circles 
of the medical profe^ion and hospital administrations by interesting graphic 
exhibits held at the National conventions of the American College of Surgeons 
at Chicago, the Southern hledical Association at Richmond, 'Virginia, and the 
American Hospital Association at Milwaukee. These exhibits were designed 
and personally superxdsed by Dr. R05' R. Kracke, a member of our Board who 
was aided in the respective localities by Fellows of the American Society of 
Clinical Pathologists. 

A major concern of the Registry is the super\'ision of training of technicians. 
It has been the endeavor of the Board to bring the teaching progressively up to 
the highest level commensurate with sound knowledge and efficiency of the 
students. To this end certain standards have been set up which have been 
gradually elevated from year to year as experience dictated. We do not approve 
any schools organized for profit and are encouraging the affiliation of training 
schools with universities and colleges of learning, always of course, under the 
direction of a competent clinical patholopst. At present students must have 
had a year’s course in college chemistry and biology prior to entering training. 
A model curriculum for training schools has been set up by Dr. Asher Yaguda 
and is now awaiting approval and amendments by the Board prior to publication. 

A very gratifjdng feature of the supervision of training schools is the valuable 
help and cooperation accorded us by the Council of Medical Education and 
Hospitals of the American Medical Association, Dr. William D. Cutter, the 
Secretary, has been conferring with our Board and has generouslj’ lent us the 
services of the Coimcil’s field men to inspect training schools in the course of their 
periodical inspection of hospitals for the American Medical Association. 

The finances of the Registry, we are happy to state, are in a satisfactory con- 
dition due t-o the economy practiced and the fact that the members consider it a 
privilege to seiv’e without compensation in this altruistic function of our Society. 
To insure safety of our fimds all reserve above current expenses has been invested 
in Government Bonds and both principal and interest are held in trust bj'^ a trust 
company subject to the disposition of the lawful chairman and two members of 
the Board membership. A detailed financial report with audit by a certified 
public accountant has been transmitted to the Executive Committee. A sum- 
mary of the financial report is herewith appended. 

The office work of the Re^strj’- has grown to enormous dimensions, involving 
a vast correspondence with registrants, applicants, clinical pathologists, ph3’si- 
cians, hospitals and seekers for information. It has necessitated additional 
equipment and hiring of extra help. 

The complexity and organization of the Registry office is now in such a state 
of development that continuity is highly desirable and a change to another loca- 
tion would be fraught with difficulties. 
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The Board desires to express its appreciation of the ^■nliant and efficient work 
done by tfie Registrar, Mrs. Anna Ruth Scott, who has endeared herself to all 
the registrants and to the members of the Board by the painstaking and tactful 
managcmejit of her arduous duties. 

IVc thank the Fellows of our Society for their helpful cooperation with our 
Registry’. 

Philip HiLLKOwnrz, Chatman, 

nXANCIAL KEPOUT 


Balance in Bank, May 1, 1034 So,20S.50 

Total Income, May 1, 1933 to April 30, 1934 5,185.72 

Total $10,394.22 

Disbursoments, May 1, 1933 to April 30, 1934 8,095.28 * 

Balance $2,298.91 


• Includes purchase of $3,000.00 U. S. Government Bonds. 

Motion made and seconded for acceptance of report. Carried. 

REPORT OF COMMITTEE ON PUBLIC REL.\TIONS 

The work of your Committee on Public Relations for the past year has been 
of two kinds, clerical and dcliiicrative. 

The clerical work has consisted of the compiling of information submitted by 
the Society’s Counselors. IVo have prepared a list of physicians in the United 
Stales who arc making tis.suc dingnosc.s and from it we can ascertain the distribu- 
tion of this service. Maps .showing this distribution have been prepared to 
furni-sh risual aid in the study of the situation. We also have information from 
twcnly States ns to the legal relation of clinical laboratories to the practice of 
medicine. Tliis in most cases consist,s of the opinion of an attorney concerning 
the effect of the State's Medical Practice Act. 

Our hst of ti'.suc pathologists includes more than SGO physicians who arc 
reported by the Counselors of the Amcric.an Society of Clinical Pathologists to 
be m.aking dia!rno<cs of ti.^sue. Some of the State lists include only those who 
are doing laboratory practice exclusively, while others also include internists or 
surgeons who un<icrt.akc tissue diagnosis in connection with their clinical work. 
No concerted attempt has been made to gauge the ability or experience of the 
individuals listed. 

In accord with the spirit of the limes, wc must consider the question of certifi- 
cation of tnsue pathologists. Opinions differ concerning how this should be 
done, or whether it should be done. No method will be entirely Kiti-sfactoiy. 
One es-cntnil tiling l« to encourage adequate early training and frequent post- 
gradurite study. The latter is indLsjjensable for those whose routine material i-S 
iinsitfai in amount. 
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The qiic?tion has alreadj’ arisen as to whether a hospital has the right to 
employ a pathologist on a fixed salary and make charges to patients for his 
scra-ices. This common practice is apparently illegal in some States and under 
attack in others. If the disturbance becomes general, some hospitals will 
incntably solve the problem by ceasing to employ pathologists. Others will 
Join the ranks of those small or poorly financed institutions which arc now using 
members of tbeir clinical staffs as laboratory supervisors without salary. As an 
economy measure this may perhaps be better than the emplojdng of an unsuiicr- 
■snsed technician. The tendency for such supervision to become purely nominal, 
however, makes the practice a questionable one on w'hicli to base the approval of 
a hospital-grading body. 

It docs not seem unreasonable to hope that evcr>' approved hospital of .50 
beds or more will sometime be required to have a competent clinical pathologist 
in charge of its laboratorj-. The size and type of sendee will determine how 
much of the pathologist’s time is needed. 

In general the pathologist has come to consider an adequate salary a satis- 
factory method of compensation. If this arrangement is found to be contrary 
to law, or at variance with public and professional welfare, it may be possible for 
the pathologist to rent from the hospital its Inboratorj' facilities and conduct 
them as a private diagnostic service. 

The hospital roentgenologists have a somewhat similar ])roblom and the 
American College of Hadiologj’ has recently (February 13, 1934) passed resolu- 
tions looking toward a remedy. There is appended to this report a somewhat 
similar sot of resolutions, for the consideration of the Society at this meeting. 

We cjumot and should not get away from the consideration of the economic 
problems which arc peculiar to the practice of clinical pathology. New' ones wdll 
come and go and the Society's influence wdll help solve sonic of them. 

Right nov,- there is a well-publicized scntimcnl ngniast spccializ.ation in medi- 
cine. Excessive exixjnsc for non-cssential service is claimed. It is inevitable 
for the true clinical pathologist to believe that modern medical science and prac- 
tice needs and will continue to need his services. 

Tlic roost urgent suggestioas presented this year by the Society’s Counselors 
have I->cen the-jc — 

Fir.st. know more about laboratorj' measures and their use than do the clini- 
cian? whn m.ay c-all for your help, and 

Feenrsd, figure out .corno way to make your skill available to and desired by 
your clinical ri-'^-ocbites. 

The following re.-olution is pre^nted in accordance with the recommendation 
ami vote at the Round Table meeting. Friday, June Sth, 1934. 

IVhr.’TCis, it ha? come to the attention of the Amexican Society of Clinical 
pathologists that certain practice? .arc now in ojicration in many localities, 
ndvtrsely nfTccting the practice of clinical pathology and the Ixst interest of the 
patient, and 

V»’hetea« , The American Society of Clinical Pathologists wishes to support the 
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resolutions of the American College of Eadiologj’’ made xmder date of I'ebruarj'' 
13, 1931 that it is the function of the phj-sician to furnish medical care and of 
the hospital to furnish hospitalization, and 

Whereas, Clinical Pathology is a medical specialty, comprehended in the 
practice of medicine and recognized by the American Aledical Association, and 

Whereas, The principle is recognized by the American Hospital Association, 
the American Medical Association and other national medical organizations that 
hospitals and other corporations or lay groups should not enter into the practice 
of medicine. 

Therefore, Be it resolved by the American Societj' of Clinical Pathologists 
that all such practices are hereby condemned as prejudicial to the interests of 
both the medical profession and the laity, and contrar}* to sound public policy, 
and 

Be it further resolved, That a copj' of these resolutions be sent to the Council 
on Medical Education and Hospitals and to the Bureau of Economics of the 
American Medical Association, to the American Hospital Association, to the 
American College of Surgeons and to anj' other organizations as the Executive 
Committee maj’’ direct, requesting the support of the above named organizations 
in combating such practices. 

C. W. Maynard, Chairman. 

Alotion made and seconded for acceptance of report. Carried. 

RElfeRT OF SEROLOGIC CONFERENCE COMiMITTEE 

The desire of conducting a North American Conference on serologic methods 
in the diagnosis of syphilis similar to those conducted by the League of Nations 
has been constantly in the minds of certain members of the Society. During 
Dr. Simpson’s year as President, he personally stimulated a great deal of interest 
in the subject and his preliminary investigations on ways and means are in the 
hands of the present Committee. Immediately after becoming President, Dr. 
Foord asked me to form a Committee to investigate further the feasibility of 
such a Conference to be sponsored and conducted by the American Society of 
Clinical Pathologists. Dr. Simpson was asked to serve on this Committee. 
Following an appeal to Surgeon-General Cummings of the United States Public 
Health Service, Dr. Vonderlehr, appointed for special work in venereal disease 
control, became most actively interested in the project. His constant thought 
and efforts have been most valuable in outlining a specific plan for carrjdng out 
such a Conference. 

His plan calls for the collection by the United States Public Health Service of 
500 blood serum samples from known sjqjhihtics, treated (400) and imtreated 
(100), 500 serum samples from probable non-sj'philitics, 100 sermn specimens 
from lepers at CarviUe, Louisiana, 300 whole blood samples (serum not removed) 
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and, if i)Os?ible, laO cerebrospinal fluid samples. All of these to bo partitioned 
and distributed as quickly ns possible (by air mail to distant laboratories) to 
certain selected representative scrologists who have developed individual 
mcthmle. These to l>e tested by these aerologists bj- their own methods in their 
omi lalxiratorics. After distribution of all samples, two months should serve 
a^; the time for collecting data from the scrologists. Following this there would 
be a mc-cting in Washington, D. C. of the committee of five, two representatives 
of the Society, two rccogniml .syphilologi.sts and a United States Public Health 
ofheer to evaluate tlic data and make recommendations. Formal announcement 
of the result.^ to bo made at the regular meeting of the American Societj’ of 
Clinical Pathologists and the release of the material in printed form bj* the 
United States Public Health Seradcc, 

The Committee has approved of the plan. .-Vn application for grant-in-aid 
was made to the National Research Council on March 10, 1934 for the sum of 
approximately S3, 000, the amount necessary to earrj' out such a Conference in 
addition to the vcr\‘ valuable aid amounting to nearly S5,000 to be furnished by 
the United States Public Health Sendee. On May 23, 1934 this body announced 
it-s regrets at being un.ablc to grant the request. 

However, l>ecausc of the continued interest of the Surgeon-General, Dr. 
Vonderlehr and other oflicers of the United States Public Health Sendee, I 
recommend that the Executive Committee approv'c in principle of the plan 
outlined, and that a Committee bo granted power to continue to represent the 
Society and to carry out such a Conference if it seems possible to do so. 

A. H. SA^TonD, Ofinirman. 

Motion made and seconded for acceptance of report. Carried. 

REPORT OF COMMITTEE ON IN^TISTIGATION OF MOLDS 

In resp(jn«e to a motion passed at the Milwaukee meeting of 1933, Dr. A. G. 
Foord has apjsointed an additional .standing Committee on Ihe Investigation of 
Molds. Tlii'j Committee wa.s requested to establish some scientific connection 
whereby any mcml>ers could submit cultures for identification, and further to 
e=;tabli.4i critori.n for diagno=iis of the ordinary fungu.s infections met with by the 
pancticing clinicd pathologist. 

Daring the p?,*?! year your Committee h.as investigated the field of fungus in- 
fection to the extent that it is apparent that it is impossible to have anj'onc to 
identify a given culture of any fungus that would c.stablish proof of patho- 
gtinicity. 

have df'cided fh.nt a collection of findings proving growth and reproduc- 
tion of p.athogf'rnc fungi can only l>fi cstabli«hcd by a collection by membcr.« of 
stiflicient oata to e>tabH''h .such criteria and the publication by this Society of 
such a colfectH study k.s a .standard method of digano.«is of fungu.s diseases. 
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At present we can onlj’’ present a report of progress and request the continued 
support of the Society in the collection of material for stud3^ 

F. M. Johns, Chairman. 

Alotion made and seconded for acceptance of report. Carried. 

REPORT OF NECROPSY COIVOIITTEE 

The Secretary of the Society sent out a questionnaire to the membership of 
the Society asking for data concerning the number of deaths, the number of 
postmortems and the situation in each locality concerning the obtaining of autop- 
sies. To this questionnaire the Committee received ninet5’’-six replies from 
pathologists and institutions. These have been tabulated according to States 
and some very interesting statistics and information has been obtained. 

It is hoped that the activdties of the Committee will be continued not only 
with the Society’s membership but perhaps by securing cooperation with the 
American Hospital Association’s Committee on Postmortems. By interesting 
that Society’s membership we may be able to secure more complete statistics 
and secure information concerning many local situations, etc. At some future 
time then the Committee could publish the information, showing methods of 
cooperation between hospitals, doctors, undertakers, coroners, etc., that should 
be employed in order to improve the postmortem situation throughout the 
United States. 

A. V. St. George, Chairman. 

Motion made and seconded for acceptance of report. Carried. 

REPORT OP THE TUMOR REGISTRY COIMIMITTEE 

Being the onlj' member of this Committee attending the Annual meeting, 
this report is essentially’' a personal communication. 

The Tumor Registry^ is attempting to collect rare, interesting and border-line 
cases for the ultimate purpose of loaning these slides in groups to members of the 
Society. In another year this loan feature should be in operation. I recom- 
mend that the Tumor Registry^ Committee attempt to arrange a scientific 
exhibit at the next annual meeting of this Society^. 

The Registry' is, and -ndll be for sometime, in an e.xperimental stage. Many 
local slide registries are springing up and to these some of the members are 
doubtlessly contributing. One of the older, larger and well-known registries 
has been discontinued during the past year because of lack of funds. So far the 
expense of this Registry has been negligible. It has been somewhat of a disap- 
pointment to find that some of the larger institutions are either un-nilling or 
officially opposed to registering cases. It is apparent that there are several 
obstacles in the path of the success of this Registry' which can be overcome only 
by' the interest, support and enthusiasm of the members. 
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One important obstacle i? the geographic separation of the members of the 
Comnsittee. The Regiftrj’ has two important duties as soon as a case is received. 
Tiie first i.s to make a fin.ai and definite classification of the purjioso of filing and 
tlsp ^ccnnd is to corrcsjwnd with the sender informing him of the opinion of the 
Committee and the diagnosis under which the case is filed. A third might be 
added, which will become continually more important, and that is to follow each 
case until death or for several 3’cars. It is generalb' admitted that tlie pathol- 
ogist sliould know more about the prognosis of malignant dise.ascs and additional 
information of this nature can onlj' be acquired through an efiicient “follow-up*' 
sn-siem, The consultation and diagnostic service which this Committee rendens 
i*: of the utmost imjiortancc for its ultimate success. The majoritj' of the cases 
.‘•ubrnitfed to anj‘ registry' are i^ent in for an opinion. This feature of the Regis- 
try’ has ^x^on lax and correspondence has been delinquent. Reasons for this, I 
believe, are obvious. One suggestion to overcome this obstacle would be to 
sub'^titute for the Committee, a director who is a tissue pathologist of interna- 
tional repute whose opinion would not be questioned. Such a man would jiroli- 
iibly not have sufficient time to devote. A more practical suggestion would be 
to a]'>j>oint as a committee the members of the Societj' in one citj' or one com- 
parative!}’ vSiu-ill area. Such a group could meet once a week and discuss inti- 
mately any ciiscs received. In this way an efficient consultation service could 
be maintained which I am con\’inccd is most important. Sucli a registry sliould 
be ailnwod to remain in one locality for at least two or preferably throe years and 
liicn change to .another city or area. \Miilo it is in one locality it certainly 
slantid absorb the desirable rnatorkal in that locality for several years back. I 
earnestly recommend to the President and Executive Committee that the 
Tumor Rcgi.rtry Committee in tlic future be so appointed. 

I bdic’cc the PvCgi.stry Committee murt l>e aggressive and must contact the 
men who, by fiersona! contact or through their publications are known to have 
d(«^ir.ab!e cases for registration. Most of tiiose I have received to date have 
bc’n the result of per-sonal corre.spondencc. More cx])licit directions for sending 
the material to the Registry will be mailed to all members in the near future. 

O.snonNE A. Bp.inks, Chairman. 

Moliun made and seconded for acceptance of report. Carried. 

REPORT OP NECROLOGY COMMITTEE 

It with a spirit of humility and .‘^adness that the Necrology Committee 
«ibm it*, tlif following rt'jtorl. During the last year four of our members have 
di'*!:!. 

Obilundcfi 

Mari-tn E. Parker di^-*! in K-nlainazoo, Michigtin, Beptemlier S, 19113 of 
puhrmnar}' tuliercu!''*-!*. and jxjliornyclitis. Siio was Iwn on April 4th, 1S95 in 
New- York; gradufitoil from Syraeu*^- University Mediaal .School in 1920; was a 
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member of the Staff of Maybury Sanatorium at jSFortb\ille, IMichigan and in 
1929 located in Kalamazoo where she practiced until her death. 

O. J. West passed away in Seattle, Washington, September 17, 1933. A 
native of Oregon, where he was born in 1866, he graduated from the WiUamette 
i^Iedical School of Portland, Oregon in 1888. In 1900 he commenced pathology 
with Dr. Robert Zeit of Chicago in the Chicago Post Graduate School where he 
remained for almost ten years. Then he again answered the call of home and the 
Wast opening the first clinical laboratory in Seattle in 1910. Here he also served 
as director to several hospital laboratories including the Pro\ddence, and was 
pathologist to the Harborvdew Hospital for the last two years. His recreations 
were hunting, fishing, golfing and teaching. 

April 5th, 1934, J. H. Litterer, age 41, died of heart disease in Nashville, 
Tennessee. Born in Nashville he successfully pursued his education in his home 
town, obtaining a Phi Beta Kappa key from the College of Arts and Sciences and 
a medical degree from the School of Medicine of Vanderbilt University. Dur- 
ing the World War he served as a Captain in the U. S. Medical Corps. 

Ohio State University was shocked on the morning of hlarch 5th to learn of 
the sudden death from coronary thrombosis of Ernest Scott who the week 
before had successful!}’’ managed the College of IMedicine Centennial. A native 
of the State of Ohio being born in Athens, Ohio in 1875 and closely connected 
with the University since his father is the only living former president, he gradu- 
ated from Ohio hledical University in 1900. He taught at his Alma hlater and 
at Sterling-Ohio hledical College, joining the Ohio State faculty in 1910 where 
he was chairman of the Pathology Department and secretary of the college. 

It is fitting that we stand a moment in bowed meditation in memor}’’ of those 
comrades who have preceded us to the Land of Everlasting Peace. 

There are many heroes who live and die 
Of whom we have never heard, 

Tor this great big brawling world goes by 
With hardly a look or word. 

But one of the bravest and best of all 
Of whom the list can boast, 

Is the man who falls on duty’s call. 

The man who dies at his post. 

He who battles disease when death draws near. 

And faces his fate each day, 

Yet strives to help and comfort and cheer 
His comrades along the way. 

Who goes his way whOe he yet may do 
And smiles when he suffers most, 

It seems to me is a hero true. 

The man who dies at his post. 

J. J. Moore, Chairman. 

Motion made and seconded for acceptance of report. Carried. 
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NEW BUSINESS 

i^Iotjon made and Fccondcd to accept the resolutions made by Dr. Majuard 
in luF Public Helntions Committee report. Carried. 

The following resolution made by Dr. Hunter was accepted: 

a. That a Committee bo appointed to investigate the feasibility and prac- 

ticability of establishing life-mcrabcrships in the American Society of 
Clinical Pathologists. 

b. That the Committee investigate the practicability of the establishment of 

a fund for the purposes of promoting the interests of the .\merican 
Society of Clinieal Pathologists in particular and Clinieal Pathologj' in 
general. Contributions to this fund may bo made by members of the 
Society by direct ca.sh payments, insurance policies taken out in favor 
of the Society, or ns may be left to the Society by wills from the estates 
of deceased mcmber.s. 

c. That the Committee bring in a report and recommendations concerning 

the est.abli.=hmcnt of life-mcmber.ship and the special fund for considera- 
tion by the Executive Conunittce and the American Socictj' of Clinical 
Pathologists at the next annual meeting. 

Motion made by Dr. Rhamy that a liaison committee, carefully selected, be 
npjminted to cooperate with the American Medical Association and other ngon- 
cic‘.s on economic cpicstions and to establish by law and otherwise that clinicid 
pathologj' is a definite specialty of medicine, to the end that the practice of this 
branch of medicine by laymen and by corporate or l.ny institutions or organiza- 
tion.” be TOntrollcd or prevented. Passed. 

Rc.”olulion made by Dr. Rhamy that a special Committee be appointed to 
study and devi.«e ways and mc-ins by which a registry for the certification of 
tissue pathologist” could be established b}’’ the Society. Passed. 

Motion made by Dr. Exton that the President appoint a Committee of a.s 
niany as ho deems fit to consider from cvciy point of view the practicability of 
the Society puMi.«hing a work on Clinical Pathologv’. This Committee shall 
report their conclusion.” to the President and E,\ccutivc Committee, who if thc.y 
tliink the project .advisiiblc arc hereby empowered to appoint tlio Editor .and 
Ftib^flitors in the variou.s spocinllics, and m.ake any necessary financial arrange- 
ments that will enable the preparation of the material to go forward without 
w.aiting for the next meeting of the Society. Pn”,”e<l. 
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Re-^tsion of Constitution and By-Laws 

As adopted at the meeting of the American Society of Clinical 
Pathologists, Cleveland, Ohio, Jime 10, 1934 

CONSTITUTION 
Article I — ^Name 

This organization shall be kno'wn as the American Society of Clinical Pathol- 
ogists. 

Article n — Objects 

The objects of this Society shall be: (a) To promote the practice of scientific 
medicine bj”^ a vider application of clinical laboratory methods to the diagnosis 
of disease; (b) to stimulate original research in aU branches of clinical laborator 3 ’’ 
work; (c) to establish from time to time standards for the performance of various 
laboratory examinations; (d) to elevate the scientific and professional status of 
those specializing in this branch of medicine; (e) to encourage a closer coopera- 
tion between the practitioner and the clinical pathologist. 

Article m — Membership 

Sectiok 1. The membership of this Society shall consist of (a) Fellows, 
0^) Associate, (c) Honorarj^ and (d) Corresponding Members. 

Sec. 2. Fellows shall be graduates from recognized medical schools who have 
specialized in the practice or teaching of clinical pathology (the latter to be in a 
recognized medical school) for at least three 5 ’^ears after graduation and who are 
de%’'ottng a major part of their time to this field. They shall be members in good 
standing of their county and/or state medical society and of the American Medi- 
cal Association. For the purposes of this section Clinical Pathologj' shall be 
defined as that branch of the science and practice of medicine which consists of 
the application of pathologic anatomj’-, phj'siologj', chemistrj'^, parasitologj' and 
bacteriology to the diagnosis of disease. 

Sec. 3. Associate members shall be graduates of recognized scientific insti- 
tutions who have made such contributions to anj’’ of the sciences relating to 
clinical pathology and whose membership will so further the objects of the 
Society as to make them eligible for associate membership. Associate members 
shall pay the regular dues and have aU the privileges of Fellows except those of 
voting and holding ofiice. 

Sec. 4. Honorary members shall have distinguished themselves bj’’ research 
or personal sacrifice in the cause of scientific medicine to warrant their recom- 
mendation for election bj' the Board of Censors. They shall have all the prm- 
leges of active members except those of voting and holding office. They shall 
be exempt from pa 5 dng dues. 

Sec. 5. Corresponding members shall be residents of foreign countries in 
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poofl ethical standing who have diptiiiguishcd themselves in any of the branches 
of ciinifal patholojcj'- They shall be exempt from pajdng dues. 

Article IV~Of5cers, Members of Standing Committees and Terms of 

Service 

Skctiok 1. The ofiicers of the Society shall consist of a President, a Vice- 
President, a President-Elect and a Secretary-Treasurer. The President and 
tlce-Presidcnt shall serve for one year. The President-Elect shall enter upon 
the duties of President at the annual meeting following his election. The Secre- 
tar\’-Treasurer .shall .«crve for three years. 

Snc. 2. The Standing Committees of the Socictj' shall be an Executive 
Committee; a Board of Censors and a Board of Registrj' of Technicians. 

Sr.c. 3. Officcr-s and members of St.anding Committees arc to be proposed by 
the Nominating Committee or nominated from the floor by a Fellow of the 
Societ y and shall be elected by a majority of the votes cast at the annual business 
session. 

Sko. 4. The Executive Committee shall bo compo.«ed of six Fellows of the 
Society who shall each hold ofiice for three years or until their successors are 
elected, two to be elected annually. 

Si:c. The Board of Censors shall be composed of six Fcllow.s of the Sociotj' 
who shall c.'irh hold oflicc for three years or until their successors arc elected, two 
to he elected .annually. 

Sfx. fi. The Board of Uegistrj’ of Technicians shall bo composed of six Fel- 
lows wlio shall each hold oflicc for three j'cars or until their successors arc elected, 
two of them to be elected annually. 

7. Oflicer.-* and racmber.s of Standing Committees shall transfer 
promptly to their succesmrs all funds, books, mnnu.=cripts, vouchors and other 
pMi>erty of the Society on termination of their ofliccs. 

Article V -Meeting Place 

The time .and place of the annual meeting and other meetings of the Society 
shall he detcrminetl hy the lOxecutivc Committee, notice of which shall he mailed 
to every Fellow at le.a''t thirty d.ays prior to.«uch meeting. 

Article VI— Quorum 

Tv.t’nly-five l'\‘llow^ slsall conslituloa q\iorum. 


Article VII — Amendments 

Thi- f’.in'’’.i!ntion may 1>" alforetl or .amended by a vote of three-fourths of 
t!.t' Ffllov,.! .at a regular meeting in e.xecufive session, provided said 

alte-ition or .a.ou-ndment had l>cen sulmulted to the mcml>ership hy publication 
or at if-act thirty day.a prior to the annual meeting. 
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BY-LAWS 

Article I — Applications for MembersHp 

Application for membersliip shall be made on a form authorized by the 
Societj', signed by the applicant, recommended by two members and approved 
b3'’ the local Counselor and the Board of Censors. At least thirtj' daj-s prior 
to the convention the Secretary shall send a list of applicants to every member of 
the Society. 

Article II — Qualification for Membership 

SECnoK" 1. Applicants for fellowship, associate and corresponding member- 
ship approved bj' the Board of Censors shall be elected by a Ballot of three- 
fourths of the Fellows voting at any regular meeting. 

Sec. 2. Proposal for honorary membership maj* be made by a Fellow of the 
Society. Such proposal shall be made in writing and submitted to the Board of 
Censors. On recommendation b3’ the Board such proposed member shall be 
elected as provided in Section 1. 

Article IH — ^Dues 

Section 1. All Fellows and Associate ^Members shall subscribe to this Con- 
stitution at the time of their election to membership and shall pay an initiation 
fee of Ten Dollars (§10.00), pa3'able-with the application for membership. 

Sec. 2. The annual dues for Fellows and Associate 2vlembers shall be Ten 
Dollars (§10.00), pa3'able December first- for the following 3*ear and if unpaid on 
January first the subscription for the official Joubn-u^ wiU lapse. Five DoUars 
(§5.00) of the annual dues shall be used as subscription for the official Jotirnae. 
Xew members elected at the annual meeting shall pay dues for the current 3'ear 
of Five Dollars (§5.00) to cover the subscription of the entire volume of the 
official JoiTENAE for that 3'ear. 

Sec. 3. Fellows in arrears for dues for sixty da5'5 shall be notified thereof b3* 
the Secretar3'-Treasurer b3' means of a “return receipt” registered letter. Fel- 
lows in arrears for ninety da3’5 shall be automatically dropped from the roll for 
non-payment of dues. Within one year after loss of membership for non-pa3- 
ment of dues. Fellows ma^* be reinstated upon payment of aU arrears and 
current dues. 

Sec. 4. Resignation from the Society shall be submitted in writing to the 
S€cretar5*-Treasurer who shall cause the same to be presented to the Executive 
Committee at the next- annual meeting and the resignation shall not become 
efiective xmtil acted upon by the Executive Committee. No resignation shall 
be accepted from a Fellow or member owing dues. 

Article IV— Duties of Officers and Standing Committees 

Secxiox 1. The President shall preside at all meetings of the Society*. He 
shal appoint the Chairman of the Executive Committee and the Chairman of the 
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Ronrd of Censors, be an ex-ofScio member of nil committees and perform nil other 
duties that devolve on him by custom and parliamentary usage. 

Sue, 2. In the absence from anj* meeting of the Society of the President, the 
President-Elect and in the absence of both, the Vice-President shall perform the 
duties of President. 

Sec. .'i. The President shall appoint the members of all Special Committees 
enumoratefl in .(Vrticlc of these By-Laws except those of the Board of Registry 
of Tcchnicinus. He shall also appoint an}' additional special committees ordered 
by the Society and .sliall bo empowered to appoint such others as he may consider 
ncccssarj’ and for which he has secured the approval of a majority of the members 
of the Executive Committee. 

Sec. 4. The vSccrctnry-Treasurer shall keep a correct and permanent record 
of the meetings and the tran.sactions of the Society. He .shall furnish a copy of 
tiii.s record to the Editor of the ofhcial .Touhkal for publication, conduct the corre- 
spondence and perform sucli other duties ns pertain to the office of Secretary. 
He shall receive and be the custodian of the funds of the Society except the 
funds of the Board of Registry of Technicians which shall be held by the Chair- 
man of that Board. Within thirty days following the close of the annual meet- 
ing he shall jirescnt a budget for the ensuing year which shall meet with the 
approval of a majority of the members of the Executive Committee. He shall 
incur no additional expense during the year without the consent of a majority 
of the members of the Executive Committee. He shall give bond satisfactory 
to the Executive Committee, the cost of which shall bo borne b}' the Society, 
lie .«!mll make a complete financial report at the annual meeting of the Society. 
He also shall be ex-officio Secretary of the Executive Committee. 

Sec. 0. The E.xccutivc Committee shall be the c.xecutive and administrative 
boily of the Society during the interval between the regular annual meetings 
.nml shall be cmjKiwcred to enter into contracts and authorize such expenditures 
ns may be nece.ssary to carrj' on tlic affairs and the liusincss of the Society. Its 
actions always .shall Ijc governed by the Constitution and By-Law.s of the 
Society. It shall audit the accounts of the Secretary-Treasurer as often ns it 
deems npre5.s.ary and the Chairman shall hold the bonds of the Secrelary-Tren.s- 
nrer and the Cliairman of the Bo,ird of Registry of Technicians. The Com- 
mittee shall meet prior to the c.xecutive sc.ssion of the Society. The Chnirm.an 
shall prepare a report to be made to the executive session of the Society on its 
.activities iluring the interval between the annu.al meetings and certify to the 
aen'iunts of the Secretary-Trc.asurer and the Chairman of the Board of Registry 
of IVehnirians. The Committee sh.all meet abo immediate!}' after the annua! 
nier-fing of the .^noiety to tnm.^nrt such bu-siiiesa ns properly may come before it. 

Seo. 0. The Bu.ard of i.’cnsor.s «h.all investigate all application.s for member- 
rhtp and fubinil their n'comineridations at the amiu.a! meeting of the Society. 
TIh'j shall rtav-ive ami roti-icler all complaints concerning the conduct of mem- 
ber- .and prt 2 =f’r!t .n report .at the executive .«c.-’.don with their rceommendation.s. 
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Suspension or expulsion from membership in the Society shall be by three-fourths 
vote of those members present and voting at a regular executive session. 

Sec. 7. The Board of Begistry of Technicians shall elect its ovm Chairman 
and Secretary. It shall conduct a Registry of Technicians, receive applications 
for such, pass on their qualifications and issue certificates and renewals of certif- 
icates to those meeting the requirements. It shall investigate schools for the 
training of technicians and register those approved. It shall conduct a place- 
ment bureau for technicians. Within thirty days following the close of the 
annual meeting the Chairman shall present a budget for the ensuing year which 
shall meet with the approval of a majority of the members of the Executive 
Committee. He shall incur no additional expense during the year without the 
consent of a majority of the members of the Board of Registry’’. The funds of 
the Registry shall be held by the Chairman of the Board who shall give bond 
satisfactory to the Executive Committee, the cost of which shall be borne by the 
Registr 5 ^ The fimds of the Registry shall be used only for the activities of the 
Registr 3 \ The Chairman shall make a complete financial report at the annual 
meeting of the Society. 

Article V — Special Committees and Editor 

Section 1 . A Board of Counselors shall be appointed by the President to serve 
for one 5 'ear. They shall represent such districts as may be determined by the 
President. It shall be the duty of the Counselors to act in the interest of the 
organization in their respective districts. 

Sec. 2. A Nominating Committee of three Fellows shall be appointed by the 
President at the opening of the annual session, whose duty shall be to prepare a 
list of nominees for the elective offices for balloting by the Society. Additional 
nominations may be made from the floor. 

Sec. 3. The President shall appoint a Program Committee consisting of 
three Fellows to ser^^e for one year, the Chairman of which shall be the Secretary 
of the Society, whose duty it shall be to arrange the scientific program for the 
annual meeting. 

Sec. 4. The President shall appoint a Committee on Exhibits consisting of 
three Fellows, one of whom shall be the Secretarj’’ of the Society, to serve for one 
year, whose duty shall be to arrange for scientific and commercial exhibits at the 
annual meeting. 

Sec. 5. The President shall appoint a Research Committee consisting of 
three Fellows, to seiv^e for one year, whose duty it shall be to foster and direct 
collective investigation and to collect from rare or obscure conditions data and 
materials to be made available to Fellows for study. 

Sec. 6. The Executive Committee shall appoint an Editor for the official 
J oimN.vL of the Society to serve for a term of three years. The Editor so selected 
together with the President of the Society and the Chairman of the Executive 
Committee, shall appoint an Advisory Editorial Board to serve for a period of 
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three j'car?. The duties of this Board shnll be to foster and supervise all official 
publications of tlie Society. 


Article "VT— Awards 

At each annual session the Research Committee may designate a Fellow of 
tlic Society to receive the Ward Burdick Award. This award shall be in the 
form of a gold medal which shall be presented to that Fellow who, in the opinion 
of the Research Committee, has presented the most meritorious contributions to 
the science of clinical pathologj’. Rules governing the award shall be made by 
the Research Committee, aiiprovcd by the Executive Committee and published 
for the information of Fellows of the Societ 3 '. If, in the opinion of the Research 
Committee, at anj’ annual session no contribution is judged of sufficient merit to 
receive the award, no award shnll bo made at that session 

Article Vn — Elections 

SnenoN 1. The Society shall elect annually by ballot at an executive session 
at the annual meeting the following officers and members of committees: Presi- 
dent-Elect , Vice-Prc.sident, two Fellows to fill vacancies on the Executive Com- 
mittee, two Fellows to fill vacancies on the Board of Censors and two Fellows 
to fill vacancies on the Board of Registry of Technicians and such other vacancies 
as may have occurred. The Socrotarj'-Treasurer shall be elected in the same 
manner each thirvl year. 

Sr.c. 2. Election shall be by a majority of votes cast by the Fellows present 
and sh.all bo from nominees proposed Iw the Nominating Committee or from 
nomination made bj‘ an}' Fellow prc.scnt. 

Sr.c. 3. Tiic President-Elect and ncwlj’-clcctod officers shall be inducted into 
office at the eonclu.sion of the meeting. 

Article VIII — ^Vacancies 

In the cv'ent of a vacancy occurring in the office of President, the unexpired 
portion of his term of office shall be filled by the Vice-President. Vacancies 
occurring in the offices of Vice-President and Sccrctar.v-Trcnsurcr shall be filled 
for the uncxpiri'd term of office b.v the Executive Committee. If a vacancy 
should occur in the office of President-Elect, at the next annual meeting the 
Soidfty .«hall elect .a President in addition to the officers enumerated in Article, 
vn. Section 1 of the Bj'-Lnws. Interim vacancies occurring on the Executive 
Comrnitt/'e, the Ikterd of Cen-^ors and the Board of Registry of Technicians s-hali 
Ijt* filled until the next annual meeting by the Executive Committee. 

Article IX — Code of Ethics 

figiTjoN' !. The evie of Ethics of this Society shall be the s-ame as tiuit of 
the American Mciiical .Association. 

Src. 2. It tdiall l>e deemed unethical for memlier? to publWi objectionable 
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laboratory advertisements in any form vliatsoever; the Board of Censors shall 
act as judges in the matter, the members having the privilege of appeal to the 
Societj' at a regular executive session. 

Sec. 3. It shall be considered unethical for a member to lend his name for 
publication in any laboratory advertisement or annoimcement which violates 
the Code of Ethics. The borrowing of names of other ph 3 'sicians, scientists or 
laymen, on the basis of an occasional service or consultation, for purposes of 
advertising or to sanction the work of a laboratorj'- is misleading and unethical. 

Sec. 4. Any sj'stem of dividing or rebating fees for laboratory services shall 
be considered unethical. 


Article X — Standing Rules 

Section 1. The Chairman, at all regular annual meetings, shall first call 
the members assembled to order in executive session for the purpose of trans- 
acting such busine^ and appointing such committees as are herein required, 
together with the making of other arrangements consistent with conducting 
the annual meeting. 

Sec. 2. Scientific papers presented bj- Fellows shall be limited to twenty 
minutes; those presented by guests shall not occupy more than thirty minutes. 
A longer time may be granted only by the consent of a majority of the FeUows 
present. 

Sec. 3- The opening discussion on each paper shall be limited to ten minutes; 
succeeding discu^ions shall be limited to five minutes each except as extension of 
time may be granted by a majority of the Fellows present. 

Sec. 4, Alembers desiring to speak twice on any one subject must obtain the 
consent of a majority of the Fellows present. 

Sec. 5. Non-members maj* be given the privilege of the floor only by consent 
of the majority of the FeUows present. 

Sec. 6. A paper read before this Society becomes the property of the Society, 
to be published in the ofiicial JournaI/ provided it meets the approval of the 
Advisory Editorial Board, except that the prhdlege for prior publication may be 
granted by the Editor. 

Sec. 7. Order of Business for Executive Session: 

1. CaU to order. 

2. Reading of minutes. 

3. Unfinished business. 

4. Reports of committees. 

5. Election of members. 

6. New business. 

7. Nominations. 

8. Election of ofiicers. 

9. Induction of officers. 

10. Adjournment. 
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Article XI— Parliamentary Procedure 

jUI parliamentary proceedings at the meetings of this Society shall be gov- 
erned by Roberts’ Rules of Order, except where othcn\dse pro\'ided. 

Article XII— Amendments 

Amendments of these By-Laws must be submitted in writing at the opening 
of the annual meeting and shall be voted upon at the executive business session. 
A majority of the votes exist shall be required to amend. 



THE MIERICAiSr SOCIETY OF CLINICAL PATHOLO- 
GISTS ROSTER FOR 1934 


Officers 


Dr. Frederick H. Lamb 
Dr. Benjamin S. Kline. 
Dr. Foster M. Johns. . . 
Dr. Alfred S. Giordano. 


President 
Vice-President 
President-Elect 
. Secretarj^-Treasurer 


ExECurnrB CoManiTEE 

Dr. Al’idn G. Foord, Chairman Dr. H. C. Sweany 

Dr. K. Ikeda Dr. H. J. Corper 

Dr. W. M. Simpson Dr. C. I. Owen 

Past Presidents 


1922-3 Dr. Philip Hillkowitz Denver. Colorado 

192J-4 Dr. Wm. Carpenter MacCarty Rochester, Minnesota 

1924- 0 Dr. John A. Kolmer Bala-Cjmwyd, Pa. 

1925- 6 Dr. Frederic E. Sondem New York, N. Y. 

1926- 7 Dr. Wm. G. Exton New York, N. Y. 

1927- 8 Dr. A. H. Sanford Rochester, Minnesota 

1928- 9 Dr. F. W. Hartman Detroit, | Michigan 

1929- 30 Dr. J. H. Black Dallas, Te-xas 

1930- 1 Dr. K. M. Lynch Charleston, S. C. 

1931- 2 Dr. H. J. Corper Denver, Colorado 

1932- 3 Dr. Walter M. Simpson '. Daii;on, Ohio 

1933- 4 Dr. Al^dn G. Foord Pasadena, California 


AIeMBERS of the AilERICAN SOCIETY OP ClES'ICAL PATHOLOGISTS 


GEOGR-APHIC DISTRIBUTION 

* Associate Members. § Corresponding Members, 

t Counsellors. ** Honorary Members. 


FOREIGN 

**Achap.d, Charles Academy of Medicine, Paris, France 

Bates, Lewis B Gorges Hospital, Ancon, Canal Zone 

Bauer, J. A 238 Elain St., E., Hamilton, Canada 

Costa-Mandrt, Oscar G Box 536, San Juan, Porto Rico 

DBADiLAx, Wm. James General Hospital, Hamilton, Ontario, Canada 

ns Leok, WALFRino Kansas Avenue 609, Manila, Philippine Islands 

**DonDS, E. C Middlesex Hospital, London, W. I. 

§Dtke, S. C 9 George St., Wolverhampton, England 

Fennel, Eric A The Clinic, Honolulu, Hawaii 

McCants, j. M Submarine Base, Coco Solo, Canal Zone 

§ Miloslavich, E. L University of Zagreb, Agram, Jugoslavia 

**Naegeli, Otto Zurich University, Zurich, Switzerland 

Reuter, C. H Kahului, Hawaii 
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ALABAMA 

tGnAiiAM, G. S Medical Arts BldR., Birmingham, Ala. 

TntTMpnts, AnnAHAM 22G-22S Bell Building, Montgomery, Alabama 

JOKK-S, W, C Employees Hospital, Fairfield, Alabama 

ARKANSAS 

ILke, D, C 503 Medical Arts Bldg., Hot Springs, Ark. 

CALIFORNIA 

AKDiiKwe, V. L C025 Carlton Way, Hollywood, Calif. 

Ball, HowAitn A 4043 El Cerrito Drive, San Diego, California 

Br.TTiN', M. E 727 West 7th St., Los Angeles, California 

Bocjr.N*, Emil Olive Ilew Sanitariumj^Olive View, Calif. 

BoLI.*^, Zf.iia E 450 Sutter Street, San Francisco, Calif. 

BoKTicfSE, C. W IKO Wilshirc Blvd., Los Angeles, Calif. 

Ca.sk, Lncjrs W 131 Lincoln Avenue, Pomona, California 

CcMMiNs^^W. T 075 Bush St., San Francisco, Calif. 

Ellioit, FnAS’crs P 102S — ^32nd St., San Diego, California 

Ev.ans, Newton 1100 N. Mission Road, Ixis Angeles, California 

Foonn, Alvin G Pasadena Hospital, Pasadena, C.alifornia 

Gi.kn.v, RonnuT A.... S.amuel Merritt Hospital, Oakland, Calif. 

Ham-mack, Roy W C57 S. Westlake Avo., I.A)s Angeles, Calif. 

Hoi.LioEn, CiiATiLKS D 203 Medico-Dental Bldg., Stockton, Calif. 

tIlYi..‘iNu, C. M 4014 Sunset Blvd., Los Angeles, Calif. 

Kosky, ALrnED A 500 21st Place, Santa Monica, California 

LiNnnr.nq, A. L 1407 S. Hope St., Los Angeles, Calif. 

•Mankh, G. D 523 W, Cth St., Los Anf’olcs, Calif. 

MATtqnF.r, 11. G Flood Bldg., San Francisem Calif. 

Moonr,, CrnTncnn 2104 Broadway, Oakland, Calif. 

O'Reillt, B. C. N Flood Bldg., San Francisco, Calif. 

PicKATtn, Rawson J 505 Watts Bldg., San Diego, Calif. 

PtnTKNCEii, J. E Pottenger Sanatorium, Monrovia, Calif. 

Pji.vn, Ont.YS B 312 N. Boyle Avenue, I/os Angele.s, California 

PcLroRD, D. Scnm'Lrii 020 J St., 'Sacramento, Calif. 

Rtjr.nKir.u, E. Heniiv Mercy Hospital, San Diego, California 

SiiACKFOKi), Bahtlett C 713 Profe.csional Building, Long Beach, Calif. 

tSxown, W. Paiikku St. Luke's Hospital, San Francisco, Calif. 

ScMKitLiN, llAP.oi.n S 2001 4th Avc., San Diego, C.alifornia 

TnoMrso.v, Haiiolii A 007 Medieo-Dcntal Bldg., San Diego, Calif. 

ViCTOi’s, Er..S8T A Medico-Denial Bldg., San Francisco, Calif. 

COLORADO 

Bl.ack, William C 4200 East 9th Avc., Denver, Colorado 

CuisoN, P. C 0119 Mt. View Blvd., Denver, Colo. 

Ccip.rEn, H. .1 Nntion.al Jewish Hospital, Denver, Colo. 

DO!!o<, Emkric I.. St. Joseph's Hospital, Denver, Colorado 

Dovi-NING, E. D 2030 Albion St., Denver, Colo. 

l)r,vLOp, Jo^nriiiNK N Corwin Ho.^pital, Pueblo, Colo. 

rRE*--!iMAN, A. W 234 Metropolitan Bldg., Denver, Colorado 

Hjllkow IT/., Pmi.tr 234 Metropolitan Bldg., Dcna-er, Colo. 

KiiNWAi.^n, B. r, L.aboratora*, St. Marv Hospit.al, Pueblo, Colorado 

tM.irNA!! 0 . C. W Pueblo Clinic, 702 N. Main St., Pueldo, Colo. ■ 

MfoBAV.g, K- R 4200 E. 0th Avc., Denver, Colo. 

Rrorn, Cf'.t®. T t<52G Wood Ave., Colorado Springs, Colo. 

ST.i,tNr-<. I.Txtrf.TN .Burns Bldg., Colorado Springs, Colo, 

Sril iv.tN, Hnu-v Craig 393 Albion St.. Denver, Colorado 
Wiia.jam*. Viu WnitnujOT;, ..501 Majestic Bldg., Denver, Ctdorado 



NEWS AND NOTICES 


529 


CONNECTICUT 

BelI/, Jerbt S Waterbtiry Hospit^, Waterbury, Conn. 

fFisHEB, Jessie W 28 Crescent St., Middletown, Conn. 

Hastings, Loms P. St. Francis Hospital, Hartford, Conn. 

Loun, N. W New Britain General Hospital, New Britain, 

Conn. 

DISTRICT OF COLUMBIA 

Cajigas, Tokas 1801 Eye St., N.W., Washington, D. C. 

*Datis, WieeaM. F 1308 Lawrence St., N. E., WasbingtoiE D. C. 

tHuNTEB, OscAB B 1835 Eye St., N. W., Washmgton, D. C. 

Eeiett, Hobebt a 1801 Eye St., N. W., Washington. D. C. 

Matz, Phietp B Medical Research Subdivision, U- S. Veterans 

Bureau, Washington^ D. C. 

Neihian, Lestee 3900 Fulton St., Washington, D. C. (N. W.) 

Rice, E. Ceaeence, Je 7516 Momingside Drive, N. W., Washington, D. C. 

**STiTr, Edwaed R Navy Department, Washington, D. C. 

FLORIDA 

Miees, Heebeet R 706 FranMin St., Tampa, Fla. 

fRoTCE, Ceattok E P. O. Box 2098, Jacksonville, Fla. 

YotriiANs, CoBBEN P 17. S. Veterans’ Administration, St. Petersburg, 

Fla. 

Totjuans, Iva C 653 South West 2nd St., Sliami, Fla. 

GEORGIA. 

Atees, a. J Medical Arts Bldg., Atlanta, Ga. 

Bishop, Evebett L Steiner Cancer Clinic, Atlanta, Ga. 

Eeickson, Maet J Archbold Memorial Hospital, Thomasville, Ga. 

Heugh, Geoege F 139 Forest Ave., N. E., Atlanta, Ga. 

IZeacke, Rot R Emory University, Emory University, Georgia 

Noeeis, Jack C Grady Hospital, Atlanta, Geor^a 

Sate, E. B Macon Hospital, Macon, Georgia 

ILLINOIS 

Bain, Waetee G St. John’s Hospital, Sprin^eld, 111. 

Cohen, Fbane; Clinical Laboratory, Illinois State Bank Bldg., 

<^incy, HI. 

Ceowele, Bowman C 40 E. Erie St., Chicago, 111. 

DATinsoHJv IsEAEE Mount Sinai Hospital, Chicago, Illinois 

GAEDirEE, Stelea M 30 N. Michigan Ave., Chicago, HI. 

**Hektosn, LtmviG 637 South Wood Street, Chicago, Hlinois 

Hile, Lewis R 500 Sunset Avenue, LaGrange. Illinois 

HoLMAir, C. C St. Anthony’s Hospital, Effingham, 111. 

Maekowitz, B 525 Griesheim Bldg., Bloomington, III. 

Melnick, Peeet j. Cook County Hospital, Chicago, Illinois 

Mooee, j. j 5.5 E. Washington St., Chicago, 111. 

PE1 BR.AM, Eenest A 4458 jMalden Street, Chicago, Illinois 

Saphie, Otto Michael Reese Hosp., 29th St. and EUis Ave., 

Chicago, HI. 

Swan, ^Iaet H 55 E. Washington St., Chicago, HI. 

tSwEANT, Henet C 4623 N. Keating Ave., Chicago, HI. 

Thaehimeb, William Nelson-Morris Institute, 2900 EUis Ave., Chicago, 

m. 

^ELMEEjMATjn J 1630 Fifth Avenue, Room 821, Moline, Illinois 

Wilson, W. Henet Medical Arts Bldg., Joliet, HI. 
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INDIANA 

I'iANJve, lIop.Acr, McMt'nKAS..,3631 Forest Manor Avc., Indianapolis, Ind. 

Coix. u. K P. O. Box Cll, Muncie, Ind. 

Cn-EKnTSQK, Cltdk G 2426 Adams St., Indi.annpoHs, Indiana 

Gtoiin.ANO, Alfred S 531 N. Main St., South Bend, Ind. 

Htjcter, Fr.ank P 617 Life Bldg., Lafayette, Ind, 

L-anguo?,*, Hakrt K Hume Mansur Bldp., Indianapolis, Ind. 

Lton, M. Vi’ 122 N. Lafayette Blvd., South Bend. Ind. 

Nickel, A. G S03 S. Main'St., Cavlor-Nickel Clinic, Bluffton, 

Ind. 

tRuAMv, B. W .347 W. Berry St., Fort Wayne, Ind. 

'rnoTLSTo:,', II. C Indianapolis City Hosp., Indianapolis, Ind. 

IOWA 

IlrcKER, F. A St. Joseph Hospital, Ottumwa, Iowa 

Joiix.soK, A. A Council Bluffs, Iowa 

IvESxr.L, JoHK L 622 Black’s Bldg.j3Yatcrloo, Iowa 

ILamc, Frederick H 220 Main Street, D.avcnport, Iowa 

McNam.U!a, F. P Finley Hospital, Dubuque, Iowa 

Starry, A. C St. Joseph’s Mercy Hospital, Sioux City, Iowa 

WEtxGART, Julius S 120S Bankcra Trust Bide., Dcs Moines, Iowa 

Woodward, L, R Park Hospital, M.ason City, Iowa 

KANSAS 

Hammel, Seth A 114 West Eighth St., Topeka, Kan. 

Hellwio, C. Aleeakdeh 1017 N. St. Francis Avc., Wichita, Kansas 

tL.\TTjMonE, .Toils L 018 Mills Bldg., Topeka, Kan. 

KENTUCKY 

IBaker, Aiaos 719 Pearl St., Berea, Ky. 

Maxwell, F-. S 190 N. Upper St., Lexington, Ky. 

•Sciierago, M University of Kentucky^ Ix*xington, Kentucky 

Weeter, Harry M. 012 Hcybiirn Bldg., LoulhvHIc, Kentucky 

LOUISIANA 

Br.VE?.', Jons L 122.3 Main Street, Baton Rouge, Loui.slana 

Bl'yler, Wilus P P. O. Box 201, .Shreveport, La. 

'*Cr\jg, Ciiarle-? F Dept, of Tropical Medicine, Tulano University, 

New Orlean.s, La. 

D'Ar.vor, BtoSKr 1009 Hibernia Bank Bldg., New Orlran.s, I-a. 

Klus, F G P. O. Box 201, Slirevcport, La. 

tJous-«, Foster M 803 Audubon Bldg., New Orleans, Ixiui.sinna 

Matuewp, William R 217 Jordan Street, Shreveport. Ijouisiana 

pR.rcuKR. .ton?; St. Francis Sanitarium, hlonroc, La. 

Sr.EMAS, Wii.LiA.u H Board of Health Laboratories, New Orleans 

Ivouisiana 

TniroLi, C.ATU/i J Charity Hospital, New Orleans, Louisiana 

VOS Haam, Emherich ClLirily Hospital, New Orlcnn.s, I.rfiuiEinim 

MAINE 

'Tiiovrrso.s, H. E Eastern Maine Gen. Hospital, Bangor, Me. 

IWarres, .Mokyimeii Maine General Hospital, 22 Arsenal St., Portland, 

Me. 

MARYLAND 

llowEr", E. L ?/)IG Guilford Avc., Baltimore, Md. 

H. T P04 N. CharR.s St., BrJtimore, Md. 

S. Lwn» 1ST3 Frederick Road, Catonsvillc, Md. 
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fJtTDD, Chas. C. W 8 E. Eager St., Baltimore, Md. 

MaIiDeis, Howard J 104 W. Madison St., Baltimore, Md, 

**Welch, Wildtam H 807 St. Paul St., Bmtimore, Md. 

White, G. H., J^e. Maryland Gen. Hosp., Baltimore, Md. 

MASSACHUSETTS 

Bdrxett, Erancis L 205 Beacon St., Boston, Mass. 

Dalrtmple, Sidxet C Newton Hospital, New'ton, Mass. 

Freeman, William P. O. Box 489, Worcester, Massachusetts 

Hinton, Wm. A 25 Bennett St., Boston, Mass. 

tScHADT, Geo. L 44 Chestnut St., Springfield, Mass. 


MICHIGAN 


Amolsch, Arthur L 3771 W. Philadelphia Ave., Detroit, Michigan 

Bond, George L 420 Ashton Bldg., Grand Rapids, Mich. 

IBrines, O. a 2201 Jefferson Ave., E., Detroit, Mich. 

Bugheb, John G Univ. of Michigan, Dept, of Pathology, W. Med. 

Bldg., Ann Arbor, Michigan 

Cope, H. E 1551-1559 David Wnitney Bldg., Detroit, Mich. 

Gamble, W. G,, Jr Physicians Hosp. & Laboratory, Bay City, Mich. 

German, William JvI Blodgett Hospital, Grand Rapids, Mich. 

Gordon, H.utOLD 200 North State Street, Ann Arbor, Michigan 

Gruhzit, O. M 5S0 Hampton Road, Grosse Pointe Shores, Grosse 

Pointe, Mich. 

Hartman, Frank W Henrj' Ford Hospital, Detroit, Mich. 

Howard, ST.4.cr C St. Joseph Mercy Hospital, Ann Arbor, Michigan 

King, Walter E 704 Lincoln Road, Grosse Pointe, Michigan 

Lewis, W, B Battle Greek Sanitarium, Battle Creek, Mich. 

Lohr, Oliver W 302 S. Jefierson, Saginaw, Mich. 

Miller, Margaret A Butterworth Hospital, Grand Rapids, Mich. 

Morse, Plinn F 61 Eason Avenue, Detroit, Michigan 

Owen, Clarence I Grace Hospital, Detroit, Michigan 

Owen, Robert G 1551-1559 David Whitney Bldg., Detroit, Mich. 

Prentice, H. R 3404 Oakland Drive, Kalamazoo, Michigan 

Roderick, C. E Battle Creek San., Battle Creek, Mich. 

Roth, Paul Battle Creek Sanitarium, Battle Creek, Mich. 

*Yagle, Elizabeth M 1530 Seward St., Detroit, Michigan 


MINNESOTA 

Berdez, George Louis St. Mary’s Hospital, Duluth, Minn. 

Brodehs, A. C Mayo Clinic, Rochester, Minn. 

Drake, Charles R 600 Phys. & Surg. Bldg., Minneapolis, Minn. 

Heck, Frank J Mayo Clinic, Rochester, Minnesota 

Ikeda, Kano Charles T. Miller Hospital, St. Paul, Minn. 

MacCartt, Wm. Carpenter. .Mayo Clinic, Rochester, Minn. 

Magath, Thomas B Mayo Clinic, Rochester, Minn. 

Merkert, G. L 1247 Medical Arts Bldg., Minneapolis, Minn. 

Rosenow, Edward C Mayo Foundation, Rochester, Minn. 

tSANFORD, A. H Mayo Clinic, Rochester, Minn. 

Stangl, Fred H 10l'7th Ave., So., St. Cloud, Minn. 

Wellbrock, W. L. a Mayo Clinic, Rochester, Minn. 

**WiLS0N, Louis B Mayo Foundation, Rochester, Minn. 

MISSISSIPPI 

tLippiNCOTT, Leon S "Vicksburg Sanitarium, Vicksburg, Miss. 

White, E. T — Leyser Building, Greenville, Miss. 
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MISSOURI 

•licMnKKT, Chas. R 311 New Center Bldg., Knissas City, Mo. 

llvEP, Gr.oKGE 3720 Wnshincton Blvd., St. Louis, Mo. 

Ki.r.N’K, Cn.A®. L 420 Metropolitan Bldg,, St. Louis, Mo, 

LrnKnr.n, AnTUun U, S, Vet IIosp., Joflerson BsrracKs, Mo. 

McClai:.', a. S 3229 Forest St., Kansas City, Mo. 

NAUn, rmrnr.RiCK C Research Hospital, Kansas City, Mo. 

Neal, M, Pinson University of Alissouri, Columbia, Mo. 

Pri-AUM, Cn.ARENCK C 1416 Rosemarv' Lane, Columbia, hlissouri 

Sotejit, CfiAS. \Y 1420 Carroll St., St. Louis, Mo. 

Srost, MrniLAT C 642 Medical .■Yrts Bldg., SpringBcld, Mo. 

Trimule, William K. 929 Rialto Bldg., Kansas Citj*, Mo. 

IPetehson, Raymond F Murray Clinic, Butte, Montana 

NEBRASKA 

M.ANNIKC5, Ernest T 1407 Medical Arts Bldg., Omaha, Nehr. 

IMoonv, \V. li 421 Farm Credit Bldg., Omaha, Nehr. 

IlcRNiTZ, A. S Medical .Arts Bldg., Omaha, Nehr. 

llr.ssnM, Bk.njamin C 2521 N. 5.5th St., Omaha, Nehr. 

‘Vi’vANDT, Mi.ss Helen UniA’er.«ity of Nebraska, College of Medicine, 

Omaha, Nehr. 

NEW JERSEY 

Booouton, T. H Morres Hospital, Trenton, New Jersey 

Bilaunstein, William P 831 Boulevard Fla.st, Weehawken, New Jcr.“ey 

Brown, LewlsAV 15 Fulton Street, Newark, New Jersey 

C.ASiLLt, Aetuvu R.AY.MOND....C18 Neivark Ave., Eliraheth, N. J. 

C.APSELM.AN, A. J 301 N. 2nd St., Camden, N. J. 

Fendiuck, Edward 13S P.ark Place, Irvington, Now Jersey 

GoLDiiERf!, Samcel A 27 South 9th Street, Newark, New Jersey 

Guay, John W 1.12 Clinton Ave., Newark, N. J. 

Halhach, Roukrt 513 Main Street, Toms River, Now Jorsey 

tKiLDiirrE, Roukrt A Atlantic City Hospital, Atlantic City, N. J. 

Kim, G ay B St. Joi>eph’a Hospital, Paterson, N. J. 

LoAvy, () IPO Clinton Ave., NcAvark, N. J. 

Po.s'.s, C.ARUis A 501 Grand Avenue, Ashury Park, New Jersey 

Unor.iUA, William N 12.55 Brunswick Aa'C., Trenton, N. J. 

*yo.'c Der Leith, John F 921 Bergan Ave., Jersey City, N. J. 

y AciYDA, Amieh Beth Israel Hospital, SS Clinton Avenue, Newark, 

N. J. 

NEW MEXICO 

IVan Atta, John R First Nat’l Bank Bldg., Albuquerque, N. M. 

NEW YORK 

.Aj.ams, GEiiitnr, B Cavuga County I.Aboratorv, .Auburn, N. Y. 

Bent?. Ciiaulea a 120 W. Humboldt Pkwy., liuflalo, N. Y. 

Brh'C'Tnoii, Victoj; W 21 Park Avenue. Binghamton, Ncaa* York 

Bi.f',rt;n, I.r.o F 117 lA'xington Avi'aue, Elmira, Now York 

Uoi:rru;KR. Carj .TiOS 30th Street, Astoria. L. L 

Brojk-;, llr.NiiY T 47 Krd Ave., New York, N. Y. 

Bi!Ov.-.n, Ilr.unr.KT R 215 8. Goodman St., Rochester, N. Y. 

UrTLnn, C. 8 C. S. Navy Hospital, Brooklyn, N. Y. 

Brccu.AX'M, LTi‘.v.Aiit» J 2S2 Amhurst .Ave., Jamaica, N. Y. 

Coeinn', Usti-i.r.r F 2»r> Eu'^t C.9th St.. New York, N. Y. 

Con;; Ely, Jnsneu E . . 7.5 Ea‘-l A5th St., New A’ork, N. Y. 
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COBNTS'ALI/, L. H 

CURPHET, ThEO. J 

Cdrtis, Stephen Horace. 

Darlington, Chas. G 

Eggston, Andrew A 

Exton, William G 

Fein, M. J 

Garber, C. Z 

Gaben, Joseph P 

Gilbert, Rttth 

Hanan, Ernest B 

Henderson, R. C 

Hillman, Oliver S 

Jacobs, Wm. F 

Kellt, Frank L 

Kelly, Wm. E 

Lindsay, Samuel T 

Lodeb, M.argaret M 

Marten, M. Edward 

Moitrier, W 

Norris, Charles 

Peckham, a. L 

Priestjian, Gordon 

•Richter, Maurice N 

Rosenthal, Nathan 

Schleipstein, Joseph I. . . 

Seecop, David P 

Shafer, Rudolph J 

Shirmer, Emilie G 

SiLVERM-AN, I. Jerome 

Smith, Esmonde B 

Smith, W. A 

tSoNDERN, Frederic E 

St. George, A. V 

Stillsian, Ralph G 

Stone, Warren B 

IThomas, Walter S 

Thro, Wm. C 

Vaughan, Stuart L 

Walker, Thomas T 

Warwick, Margaret 

Wescott, Adeline May . . 
Wright, Arthur W 


Barret, Harvey P 

tBuLLiTT, James B 

Todd, Lester C - 


Breslich, Paul J 

fLARSON, Leonard W. 


. . .30 East 76th Street, New York, N. Y. 

. . .St. John’s Hospital, 480 Herkimer St., Brooklyn, 
N. Y. 

. . .80 1st St., Troy, New York 
. . .209 East 23rd St., New Yorl^ N. Y. 

. . .653 Park Ave., New York, N. Y. 

. . .135 Central Park W., New York, N. Y. 

. . .2602 Avenue M, Brookljm, N. Y. 

...Fifth Avenue Hospital, 5th Avenue & 105th St,, 
New York, N. Y, 

. . . 140 N. First, Olean, N. Y. 

. . .116 N. Allen St., Albany, N. Y. 

. . .Buffalo City Hospital, 462 Grider St., Buffalo, 
N. Y. 

. . .2685 University Avenue, Bronx, New York City, 
N. Y. 

. . , 140 E. 54th St., New York, N. Y. 

. . .408 Richmond Ave., Buffalo, N. Y. 

. . .Director of Lah., U. S. Naval Hospital, New York, 
N. Y. 

. . . State Hospital, Middletown, N. Y. 

. . .St. Mary’s Hospital, Rochester, N. Y, 

. . .United Hosp., Port Chester, New York, N. Y. 

. . .152 Lenox Rd., Brook! jm, N. Y. 

. . .1219 Dean St., Brooklvn, N. Y. 

. . .344 W. 72nd St,, New York, N, Y, 

. . .17 Adriance Ave., Poughkeepsie, N. Y, 

...Kings Park State Hospital, Kings Park, L. I., 
N. Y. 

. . .630 W. 168th St., New York, N. Y. 

. . .51 East 90th St., New York, N. Y. 

. . .784 Park Avenue, Albany, New York 
. . .1970 Daly Ave., Bronx, N, Y. 

. . .163 East 1st St., Coming, New York 
. . .596 St. Marks Ave., Brooklyn, N. Y. 

, ..1475 Grand Concourse, New York, N. Y. 

. . . 11.59 Dean St., Brookljm, N. Y. 

. . .556 W. 162nd Street, New York, N. Y. 

. . .20 W, 55th St., New York, N. Y. 

. . .19 W. 55th St., New York, N. Y. 

. . .525 East 68th St., New York Hospital, Room 
F-512, New York, N. Y. 

. . .415 Union St., Schenectady, N. Y. 

. , .Clifton Springs San., Clifton Springs, N. Y. 

. . .1300 York Ave., New York, N. Y. 

. . .100 High Street, Buffalo, New York 
. . .138 Clinton Street, Watertown, New York 
. . .875 Lafayette Ave., Buffalo, New York 
. . .70 Dubois St., Newburgh, N. Y. 

... 16 South Lake Avenue, Albanj', N. Y. 

NORTH CAROLINA 

. . -P. O. Box 43, Charlotte, North Carolina 
. . .Univ. of North Carolina. Chapel Hill, N. C. 

. . .703 Professional Bldg., Charlotte, N. C. 

NORTH DAKOTA 

. . .Northwest Clinic, North Dakota (Minot) 
...Clinic Bldg., Bismarck, N. D. 



f)34 NEWS AKD NOTICES 

OHIO 

FAU-r.it, AutEP.T 10 W. 7th St., Cincinnnti, Ohio 

Fititr.ii. Ro.hweu- S 700 North Pftrk Street, Columlnis, Ohio 

GontintNo, Cah!- 312 National Exchange Bank Bldg., Steubenville, 

Ohio 

Got-onuATT, IlAunv, 20S.5 Adclbcrt Road, Clcvcl.and, Ohio 

IlAnrs, Rcasr.i. 1 . L 2020 E. 93rd St., Clcvelandj Ohio 

lirrtznrr.u, MonriMKit Jewish Hospital, Cincinnati, Ohio 

KiTJ-Miu-nn, K.Ann V 3129 Jefferson Avo., Cincinnati, Ohio 

IvuN'K, Br.NjAMi.N' S Mt. Sinai Hospital, Cleveland, Ohio 

KuAUEn, G. B Youngstown Hosp. Laboratory, Youngstown, 

Ohio 

LriatUTKn, John \Y Tuberculosis Sanatorium, Cincinnati, Ohio 

Pavne. For C SSO Fidelity Bldg., Dayton, Ohio 

Pou.vd, RonriiT B 2218 Market Street, Youngstown, Ohio 

Pom;n, F. C 25G W. Cedar St., Akron, Ohio 

Ramskv, Thomas L 225 Michigan St., Toledo, Ohio 

Rein’Haut, Hahka' L 1711 Essex Road, Columbus, Ohio 

Savi-oii, EmvAiin L.. 190 North Portage Path, Akron, Ohio 

iSciiADK. A. H 320 Michigan St., Toledo, Ohio 

Sh.vwekeu, Max Reeves Bldg., Dover, Ohio 

SiiiLuxo, E. R 343 E. State St^ Columbus, Ohio 

IStMrsoN, Wai.teu M. Miami Vallej' Hospital, Dayton, Ohio 

Si'oiin. Cahi Ohio State Univ., Columbus, Ohio 

STEixarna, Br.nNiiAnD Toledo Hospital, Toledo, Ohio 

Yoc.vo, Anna M 1809 East 105th Street, Cleveland, Ohio 

ZaixiiEs, TiiKononn.. 412 Colton Bldg., Toledo, Ohio 

OKLAHOMA 

Bailev, Wii-liam H IVcsley Hospital, Oklahoma City, Okla. 

Jeteh, n. G 1200 N. Walker, Oklahoma City, Okln. 

Keu.eu, Wti.ncR F 418 Northwc.st ,34111 St., Oklahoma City, Okla. 

MEvr,i>,s, WiEUAM A iStilwcll, Oklahoma 

MrrzY, William J 217 So. Rock Island, El Reno, Okla. 

Myko-s, It. E 230 O.sler Bldg., Oklahoma City, Okla. 

t^NELso.s', 1. A St. .lohn’a Hospital, Tulsa, Okla. 

'Tciilev, Louis 763 Asp Avc., Norman, Okla. 

OREGON 

fFosKKTT, II. H Medical Arts Bldg., Portland, Ore. 

LAwnv.sTK. Hatuiiet J 819 Selling Bldg., Portland, Ore. 

M a.xlove, C. H 1,551 E. Stark St., Portland, Ore. 

PENNSYLVANIA 

AvuEnsov, HonACF. B U. B. Nat’l Bank Bldg., Johnstown, Pa. 

Bakeh, M. H 0045 Bunkerhill St., PiU.«burgli. Pa. 

•BoEtiNE!'., Fnim 3403 Huey Ave., Drcxel Hill, Pa. 

Br.ow.v, CLArnr: P 1930 Chestnut St., Room 00.3, Philadelphia, Pa. 

Bkueceks’, a. j St. Francis Hosiiital, Pittsburgh, Pa. 

BnciiaAroi!, A. s 1312 lUh St., Altoona, Pa. 

Bvaif.a. C.MiL Jo.snrn The Westbury, 15tb and Spruce Sts., Ditlndolphia, 

Pn. 

CwTiK, J. II .Mtmlo Ave. end W.^bington Lane, Wynrote, Pn. 

CitAwrono, B. L Jefferson IIo“pitnl. Pbiladeipbia, Pn. 

D.it.r,r, 1>. F. 214 Chestnut St., Kingston, Pa. 

DrlliA'i, Cio.ni.ns H .OOJ Wilbur Ave., .Savre, Pa. 

IksiAX. J Prerbyterian Hospital, I’hilndclpbia, Pa. 
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Ei/roN’, Norhan W 2004 Steuben Rd., Hessian Camp, Reading, Pa. 

Fowler, Kenneth Presbyterian Hospital, Philadelphia, Pa. 

Fox, FfeRBERT William Pepper Laboratory Hospital of the Univ. 

of Pa., Philadelphia, Pa. 

tFtTNK, Erwin Deaterlt.. ..Reading Hospital, Reading, Pa. 

GRitT, J. R. T., Jr 408 Market St., Chester, Pa, 

Hartman, Geo. O 740 E. State St., Sharon, Pa. 

Helsibold, Theo. Ratmond...5215 Celia PL, Pittsburgh, (24) Pa. 
Hollingsworth, I. Pem., P...33 So. High St., West Chester, Pa. 

Hopp, George A 516 Burnham Road, Philadelphia, Pa. 

Hunt, Henry F 404 Ferry St., Danville, Pa. 

ISR.4ELr, Clara 1826 Race St., Philadelphia, Pa. 

Jamieson, Howard M York Hospital, York, Pa. 

Janjigian, Robert R General Hospital, Wilkes Barre, Pa. 

Joyce, F. W 4001 California Ave., Pittsburgh, Pa. 

Kolmer, John A ^'1 Montgomery Ave., Bala-Cynwyd, Pa. 

Konzelmjinn, Frank W 3638 N. 21st St., Philadelphia, Pa. 

Kotz, a. L Easton, Pa. 

Lynch, Frank B., Jr Germantown Hospital & Disp., Germantown, 

Philadelphia, Pa. 

McCloskey, Bernard 338 Locust St., Johnstown, Pa. 

Meranze, David R Mt. Sinai Hospital, 5th & Reed Sts., Philadelphia, 

Pa. 


Moyer, Ray P 1225 Highland Bldg., Pittsburgh, Pa. 

Paul, John D 3112 N. Broad Street, Philadelphia, Pa, 

tReimann, Stanley P Lankenau Hospital, Philadelphia, Pa. 

Reiners, Charles Robt 741 Washington St., Huntingdon, Pa. 

Richardson, Russell 320 So. 16th St., Philadelphia, Pa. 

Roth, Joseph F 149 Dana Street, Wilkes Barre, Pa. 

Rubenstone, a. 1 1204 Spruce St., Philadelphia, Pa. 

SandblaDj.A. G 1701 Union St., McKeesport, Pa. 

Sappington, S. W P. O. Box 81, Bryn Mawr, Pa. 

SiCKEL, George B 525 Welsh St., Chester, Pa. 

Simpson, John C 920 Swede St,, Norristown, Pa. 

SoLOFF, Louis A, 611 Rising Sun Avenue, Philadelphia. Pa. 

Spaeth, William L. C 5000 Jackson St., Frankford, Philadelphia, Pa. 

Stewart, Henry 230 Baltimore St., Gettysburg, Pa. 

St. John, E. Quintard 1833 Chestnut St., Philadelphia, Pa. 

Van HoRNj Herman H 2339 North 4th Street, Harrisburg, Pa. 

Wenner, John J 941 Hamilton Street, Allentowm, Pa. 

Wenner, Tho5IAS j 150 S. Washington St., Wilkes Barref Pa. 

White, C. Y 6611 N. lOth St.. Philadelphia, Pa. 

Willetts, Ernest W Professional Bldg., Pittsburgh, Pa. 

Wiseman, John Ignatius State Hospital, Torrance, Pa. 

Wurtz, John G 520 S. Aiken Ave., Pittsburgh, Pa. 

ZiLLESSEN, Frederick O Easton Hospital, Easton, Pa. 


SOUTH CAROLINA 

Eeskine, EarlB U. S. Naval Hospital, Parris Island, S. C. 


tJoHNSON, F. B Med. Col. of So. Carolina, Charleston, S. C. 

Lynch, Kenneth M Medical College of S. C., Charleston, S. C. 

Rigby, Hallte Clark 618 Glendale Ave., Spartanburg, S. C. 


TENNESSEE 


De Pue, R. V Box 1287, KnoxviUe, Tenn. 

Leake, N. E 41 N, Bellevue, Memphis, Tenn. 

ScHiniTou, L. V 1122 Exchange Bldg., Memphis, Tenn. 

TSpitz, Herman 325 Lambuth Bldg., Nashville, Tenn. 
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TEXAS 

Beix, Marvik D .IICK) Medical Arts Bldg,, Dallas, Tex. 

tBU'iCK, J. H 1405 Medical Arts Bldg., Dallas, Texas 

BoitLs, S. W 410 E. 5th St., Austin, Texas 

BitADtrK, .\i.nntiT H St. Jo.scph’s Infirmary, Houston, Texas 

Bn^r.x, Habrt E Jefierson Davis Hospital, Houston, Texas 

C.^uiKKUL, Gnonor, T.. Baylor Medical College, Dallas, Texas 

Goror.rn, Jouk L 3121 Bryan Street, Dallas, Texas 

HensEr, S. H COO W. lOlh St.. Fort Worth, Texas 

Jack®ox, .1, Watiukx 405 Nonvood Bldg,, Austin, Texas 

Ksmp, Hardt a B.aylor University, Dallas, Texas 

Lkivis, Seaborn .1 502 Goodhue Bldg., Beaumont, Texas 

Moore, John M Medical Arts Bldg., San Antonio, Texas 

OiTEN, jMat Medical Arts Bldg., Fort Worth, Texas 

Robinson, J. E Kings Daughters Hospital, Tcmplcj Texas 

Stout, B. F 730 Slcdical Arts Bldg., San Antonio, Texas 

Stout, Sidnet E 102S Fifth Avenue, Fort Worth, Texas 

TEStnEix, T, C Jilcdical Arts Bldg., Fort Worth, Texn,s 

Turner, George 913 First Nat’l Bank Bldg., El Faso, Texas 

Vr-KABRE, Douglas R 2010 Garfield St., Wichita Falls, Tex. 

Wai-Race, Stuart A Baylor UniversiW Hospital, Dallas, Texas 

WiRRironn, Herman B 027 San Jacinto Bldg., Beaumont, Texas 

VERMONT 

tBuTTREs, E. n 457 So. Willard St., Burlington, Vt. 

VIRGINIA 

IJrcK, IIegena Cook Stuart Circle Hosnitnl, Richmond, Vn. 

IBrat, W. E .Univcrsly of Virginia, Charlotte.svillc, Va. 

Dardinski, V 309 Marion Street, Clarendon, Va. 

•Martin, Walter B .339 Boush St., Norfolk, Va. 

Roche, Marv E St. Vincent's Hospital, Norfolk, Va. 

SuAiv, FiiEnEnicK W 2417 Rosewood Avenue, Richmond, Va. 

Vauoii.^n, Warren T SOS Professional Bldg., Richmond, Va. 

WASHINGTON 

IUri.e, Altred L ProA-idence Hospital, Seattle, Washington 

Cr.r.ALu, Victor 1001 Cobb Bldg., Seattle, Wa.sh. 

EpfHR, .Tames D Ea-st 1105, 19th St., Spokane, Washington 

Maonvsson, G. a 1420 Medical & Dental Bldg., Seattle, Wash. 

?<IcCoLL. Charles R St. Joseph Hospital, Tnconia, Wash. 

P.ATTON, M. M 25-1 Paulson Bldg., Spokane, Wash. 

Suinr.T, R.Ai.ru W 2703 W. Vakima Avc., Yakima, Washington 

IStier, Root. F. E 47S Medical and Dental Bldg,, Spokane, Wash. 

Terrt, B. T. . .... Tacoma General Hospital, Tacoma, Wa.shinglon 

WjTAT, P. C ... .S07 Med. Dental Bidg., Seattle, Wash. 

WEST VIRGINIA 

Citrrrt, S. L 315 S. Chestnut St., Clarksburg, W. Va. 

tUoaoE,-;, F. C First Nat’l Bank, Huntington, W. Va. 

Jaisoiln. Pniur . . .Charleston Genera! Hospital, Cli.arlcston, W. Va. 

Lir.RT, rr.KRr.nirK W., Jn... 422 Philippi Street, Clarksburg, W. Va. 

Sur.piT., Ws!, M Wheeling Clinic, Wheeling, W. Vn. 

WISCONSIN 

Barta, n, r ,...4?5 E. WLsronsin Avc.. Mnwnukee, Wis. 

Tf'ttTi, Norpcrt aft. Finai Hospital, Milwaukee, Wis. 
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Fernak-Nuxez, Marcos 561 North loth St., MUwaukee, Wisconsin 

GRinn, J. C. School of Medicine, Marquette University, Mil- 

waukee, Wis. 

Heise, H. a 2739 N. Stowell Ave., Milwaukee, Wisconsin 

Oesterein', Ernst J 2531 W. Kilboum Ave., Milwa^ee, Whs. 

Pesstn, Saatoee B 720 S. Brooks St., Madison, Wis. 

SciJEEAHD, Garner Sacred Heart Hospital, Eau Claire, Wis. 

fSEEEMAN, John J 79 E. Wisconsin Ave., Milwaukee, Wis. 

Stovaee, W. D Service Memorial Institute Bldg., Madison, Wis. 

Tharinger, E. L 231 W. Wisconsin Ave., Milwaukee, Wis. 

fTHORSNEss, E. T Natroma County Hospital, Casper, Wyoming 


**Achard, Chas 

Abams, George B 

Amoesch, a. L 

Anderson, Horace B. 

Johnstowm Pa. 

Andrews, V. L Hollj'wood, Calif. 

Ayers, A. J. Atlanta, Ga. 

Baieey, Wm. H. Oklahoma Citj% Okla. 

Bain, Waeter G SpringBeld, 111. 

fBAKER, Aeson Berea, Ky. 

Baker, M. H Pittsburgh, Pa. 

Baee, Howard A. . .San Diego, Calif. 

Balee, Aefred L Seattle, Wash. 

Banks, H. McM Indianapolis, Ind. 

Barret, H.ar\'ey P. ..Charlotte, N. C. 

Barta, E. F Milwaukee, Wis. 

Bates, Lewis B. . .Ancon. Canal Zone 

Baxter, J. A. Hamilton, Canada 

Beck, Regena Cook... R ichmond Va. 

Beel, Jerry S W'^aterbury, Conn. 

Beee, Marvin D Dallas, Texas 

Bentz, Charles A Buffalo, N. Y. 

Berdez, George L Duluth, Minn. 

Bergstrom, Victor W. 

Binghamton, N. Y. 

Bettin, M. E Los Angeles, Calif. 

Beven, John L. 

1225 Main Street, Baton Rouge, La. 

Bishop, Everett L Atlant^ Ga. 

tBLACK, J. H Dallas, Texas 

Black, WTeeiam C Denver, Colo. 

^Beeyer, Leo F Elmira, N. Y. 

*Boerner, Fred Drexel Hill, Pa. 

Boettiger, Care Astoria. L.I. 

Bogen, Emil Olive View, Calif. 

Bohls, S. W Austin, Texas 

Bolin, ZeraE. . .San Francisco, Calif. 
Bond, Geo. L. . .Grand Rapids, Mich. 

Bonynge, C. W Los Angeles, Calif. 

Boxtghto:^ T. Harris. .Trenton, N. J. 

Bowles, E. L Baltimore, Md. 

Braden, Albert H Houston, Texas 

Braen, Harry E Houston, Texas 

Braenstein, William P. 

Weehawken, N. J. 


IBray, W. E Charlottesville, Va. 

Breseich, Paul J.. Minot, N. Dakota 

fBRiNES, O. A Detroit, Mich. 

Broders, a. C Rochester, hlirm. 

Brooks, Henry T. . .New York, N. Y. 
Brown, Ceaede P. . .Philadelphia, Pa. 
Brown, Herbert R. Rochester, N. Y 

Brown, Lewis W Newark, N. J. 

Breecken, a. j Pittsburgh, Pa. 

Brembaegh, a. S Altoona, Pa. 

Becher, Carl J Philadelphia, Pa. 

Begher, John C Ann Arbor. Mich. 

tBuEEiTT, James B. .Chapel Hill, N. C. 
Bernett, Francis L. ..Boston, Mass. 

Betler, C. S Brooklyn, N. Y. 

Betler, W^illis P Shreveport, La. 

tBuTTEES, E. H Burlin^on, Vt. 

Bexbaem, Edward J. .Jamaica, N. Y. 

Cajigas, Tomas Washington, D.- C. 

Caldwell, George T. . .Dallas, Texas 

Carson, P. C Denver, Colo. 

Case, Lecies W Pomona, Calif. 

C.\siLLi, Arther R. .Elizabeth, N. J. 

Cabselman, a. j Camden, N. J. 

Cefale, Victor Seattle, Wash. 

Cherry, S. L Clarksburg, W. Va. 

Clark, J. H Wyncote, Pa. 

CocHEE, L. F New York, N. Y. 

Cohen, Frank Quincy, HI. 

Cole, R. E Muncie, Ind. 

CoLLENBERQ, H. T. . .Baltimore, Md. 

Connery, Jos. E New York, N. Y. 

Cope, H. E Detroit, Mich. 

Cornwall L, H New York, N. Y. 

CoRPER, H. J Denver, Colo. 

Costa-Mandry, O. G Porto Rico 

**Cr.aig, Charles F.New Orleans, La. 

Crawtoed, B. L Philadelphia, Pa. 

Crowell, Bowman C Chicago, HI. 

Culbertson, Clyde G. 

- Indianapolis, Ind. 

Cummins, W. T. .San Francisco, Calif. 
Ceephet, Theo. j. .Brooklyn, N. Y. 
Curtis, Stephen Horace. T roy, N. Y. 
Daley, D. F Kingston, Pa. 


ALPHABETIC LIST 

.Paris, France 
Auburn, N. Y. 

Detroit, Mich. 
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DAi-«ri!rLi:, Sid. C Newton, Ma«s. 

Dakuik^ki, V. .Clarendon, V.n. 

D.‘.ki.int,tox, C. G.,Ncvv York, N. Y. 

D'ArNQY, R New Ork‘.ane, La. 

D.W'iDsonK, Isn.^r.D. .Chienpo, Illinois 
*Davis, \V. M. F. .Washington, D. C. 
DB.MIilAN, W. J. 

Hamilton, Ontario, Can. 

DK l.r.aK, Yt’. rhilippinc Islands 

or. PuK, R. Y Knoxville, Tenn. 

Db Wan, CiuntEs II SajTC, Pa. 

Donos, Embric 1 Denver, Colo. 

Downinq, E. D Denver, Colo. 

Diuke, C. R Minneapolis, Minn. 

••Dodd.s, E. C London, W. I. 

Dirsixip, Josr.rin.NE N.. Pueblo, Colo. 

§DyKr,, S. C Wolverhampton, Eng. 

KnoAR, James D Spokane, Wash. 

IvoosTON, A. A New York, N. Y. 

Eiman, J Philadelphia, Pa. 

F,i.i.iorr, F. P San Diego, Cal. 

Ems, F. G Sliroveport, La. 

E 1 .T 0 N, Norman W Reading, Pa. 

ENrr.n, Norheut Milwaukee, Wis. 

Euiceson, Mary J. .Thomasvillc, Ga. 

Erskine. E. B Parris Island, S. C. 

Evan.s, Newton. . .Lo.s Angeles, Cal. 
Exton, Wiluam G..New York, N. Y. 

Farekr, .•\uintiT Cincinnati, Ohio 

Fein, M. J Brooklyn, N. Y. 

FENimiCK, Edward.. . Irvington, N. J. 

Fr.NNEt, Eric A Honolulu, Hawaii 

Fernan-Nitnez, M... Milwaukee, Wis. 
Fideer, Roswei.l S. .Columbus, Ohio 
IFjsrer, Jessie W. Middletown, Conn. 
Fooro, Ai.vin G... Pasadena, Calit. 

tFoar.KTT, H. II Portland, Oregon 

jy(wi.r.R, KENNETH. .Phjladclphi.a, Pa. 

TVjx, liEunERT Philadelphia, Pa. 

Freeman, Wm Worcester, Mass. 

Fnr.‘-!ji!AN, A. W.. Denver, Colorado 

(Fink, Erwin D Reading, Pa. 

tlAMRu:, W. CL, Jr... Bay City, Micli. 
Gariier, C. 7, . New York City, N. Y. 

Cr.AnnNr.n, Ktei.uv M Cliicago, 111. 

Gark?;, JosEi'ii I*. , .Olcan, New York 
German, Wm. .\I.Grnnd Ranid.s, Mich. 

GiEifERT, Rt-rii Albany, N. Y. 

Gtoj-.rivNo, A. H ...tioulh Beiia, Ind. 

Cji.ENN, Borert a Oakland, Calif. 

GoRiuuNo, Care Steubenville, Ohio 

(JfironT!!, Jons L. Dallas, Texas 

Goi,t>rnt»j, S. .A. Newark, New Jersey 

G{)!.tj}it.A-iT, H Cleveland, Ohio 

{kuusfiN, liARni.D, . . ..yRn Arbor, .Mich. 
IGraram, fl. 8. . . Birmingham, Ala. 

(ht vr, JoRN W Newark, N. J, 

GiEvt, J. R. T., Jr Cite‘'tcr, Pa. 

flEJEj., J. C ... . Milwaukee, W*. 

Gecuzit, O, M, Gro’>‘>e Pointo, Klich. 


n.ADEN, Rdssei,d L. .Cleveland, Ohio 

Halracr, R. M Toms River, N. J. 

Hammack, Roy W. .Los Angeles, CaliL 

Ham.aiee, Seth A Topeka, Kans. 

Han-an, E. B Buffalo, N. Y. 

Hartsian, Fr.\nk W.. Detroit, Mich. 

Hartaian, Geo. 0 Sharom Pa. 

Hastings, Loots P.. Hartford, Conn. 
Heck, Frank J — Roche.stcr, Minn. 

Hecker, F. a Ottumwa, Iowa 

Ueese, H. a Milwaukee, Wis. 

**Hektoe:^ L Chicago, Illinois 

IIelewio, C. a Wichita, Kans. 

Helaibold, Theo. R.. Pittsburgh, Pa. 
Henderson, R. C. 

Bronx, New York City 

Herzbero, M Cincinnati. Ohio 

Hill, Lewis R LaGrango, Illinois 

IIiLLKOwiTZ, PniLTP. . .Denver, Colo. 
Hillman, Olivxr S.Ncw York, N. Y. 

Hinton, Wm. A Boston, Mass. 

tHoDQES, F. C.. Huntington, W. Va. 
IIOLLIOER, CiiAH. D..Stockton, Calif. 
Hollingsworth, I. Pe-mberton P. 

West Chester, Pa. 

IIoLMA^ C. C Effingham, 111. 

Hopp, (jeoroe a. . .Philadelphia, Pa. 
Howard, Stacy C..Ann Arbor, Mich. 

Hdlsey, S. H Fort Worth, Texas 

•lloMBERT, C. R.. Kansas City, Mo. 

Hunt, Henry F Danville, Pa. 

Hunter, Frank P Lafayette, Ind. 

jlloNTEn, Oscar B.Wa.shington, D. C. 

iHYLAND.C. M Los Angeles, Calif. 

Ikeda, Kano St. Paul, Minn. 

IsTLAELi, Ci.AR.A. . . .Philadelphia, Pa, 

tIvE.s, UEonoE St. I.iOuis, Mo. 

.Jackson, J. Warren.. A ustin, Toxius 

Jacobs, Wm. F Buffalo, N. Y. 

J.AisoiiN, Philip. . .Charleston, W. Va. 

Jamieson, H. M York, Pa. 

Janjioian, R. R...Wilkc.s Barre, Pa. 
Jitter, 11. G. . .OUahomn City, Okla. 
t J ohns, Foster M.. N ew Orlcan.s, La. 
Johnson, A. A.. Council Bluffs, jowa 

tJoriN.soN, F. B Charleston, S. C. 

JoiiKsoN, S. Lloyd.. C atonsvillo, Md. 

JoNK-s, W. C Fairfield, Ala. 

Joyce, H W Pittsburgh, Pa. 

tJoDD, Chas. C. W. . .Baltimore, Md. 
Keiltt, Rorert A. .Washington, D. C, 
Keller, Wilbdr F. 

Oklahoma City, Okla. 
Kelly, Frank D. . .New York, N. Y. 
Kelly, Wm, E. .. .Middletown, N. Y. 

Kemp, Hardy A Da11n.s, Texas 

Kestei., John L Waterloo, Iowa 

IKildeiteMI. a.. A tlantic City, N. .1. 

Kim, Gat B Paterson, N. J. 

Kino, \V, E,... Gro«'’e Pointc, Mich. 
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EliTzinLUSB, K. V Gmciimati, Ohio 

Klen'k, Ghas. L St. Louis, Mo, 

Klike, Bekjamin S..Gleveland, Ohio 

ICeugh, George F Atlanta, Ga, 

Koeiier, Johx A. ..Bala-Gynwyd, Pa. 

Koxwaeee, B. E Pueblo, Goto. 

KoxzELMA>rN, F. W. .Philadelphia, Pa. 
Kosky, Alfred a. Santa Monica, Galif. 

Kotz, Adam L. Easton, Pa. 

IKracke, Rot R. ..Emory TJniv,, Ga. 

Kramer, G. B Youngstown, Ohio 

ILamb, Frederick H. 

Davenport, Iowa 

Lakgdox, H. K Indianapolis, Ind. 

tl/ARSOK, Leoxard W.Bismarck, N. D. 
tLATTiiiORE, Johx L. .Topeka, Kans. 

Lawbexce, H. J Portland, Oregon 

Leake, N. E Memphis, Tenn. 

Lederer, a.. J efferson Barracks, Mo. 

tLee, D, G Hot Springs, Ark. 

Leichuteh, J. W. . .Gincinnati, Ohio 
Lewis, Seaborn, J.. Beaumont, Texas 

Lewis, W. B Battle Greek, I^Iich. 

Light, Frederick W., Jr. 

Glarksburg, W. Va. 

Lixdberg, a. L Los Angeles, Galif. 

Lindsay, S.ojttel T. Rochester, N. Y. 
tLippixcOTT, Leon S. Vicksburg, Miss. 
Loder, Marg.4.ret M. 

Port Ghesterj New York 

Lohr, Oliver W Saginaw, Mich. 

Loud, N. W New Britain, Gonn. 

Lowy, O Newark, N. J. 

Lynch, F. B, Jr Philadelphia, Pa. 

Lynch, Kenneth M.Gharleston, S. G. 

Lyon, M. W South Bend, Ind. 

SIacCarty, War. C.. Rochester, Minn. 
Magath, Thomas B. Rochester, Minn. 

Magxussox, G. a Seattle, Wash. 

ilALDEis, Howard J. .Baltimore, Md. 

oVLaxer, G. D Los Angeles, Galif. 

MiXLOTE, G. H Portland, Ore. 

Manning, Ernest T. .Omaha, Nebr. 

Markowitz, B Bloomington, HI. 

Marquez, H. G.San Francisco, Galif. 
Marten, M. Edward. Brooklyn, N. Y. 

♦Martin, Walter B Norfolk, Va. 

Mathews, Wiluam R. 

Shreveport, La. 
hLvrz, Philip B. . .Washington, D. G. 

Maxwell, E. S Lexington, Ky. 

fMAYNARD, G. W Pueblo, Colo. 

McCants, j. M Canal Zone 

McClain, A. S Kansas City, Mo. 

McGloskey, Bernard. J ohnstown, Pa. 
McColl, Charles R.. Tacoma, Wash. 

McNamara, F. P Dubuque, Iowa 

Melnick, Perry J.... Chicago, Hlinois 
Mer.anze, David R. 

Philadelphia, Pa. 


Mehkert, G. L Minneapolis, Minn. 

Meters, Wm. a. . ., Stilwell, Okla. 

IVIiLLER, M. A. . - Grand Rapids, Mich. 

Mills, Herbert R Tampa, Fla. 

§Miloslavtch, E. L. 

Agram, Jugoslavia 

Moitrier, W Brooklyn, N. Y. 

fMooDY, W. B Omaha, Nebr. 

Moore, Gertrude Oakland, Calif. 

Moore, J. J Chicago, 111. 

Moore, John M. .San Antonim Texas 

Morse, Plinn F Detroit, Michigan 

Moyer, Ray P Pittsburgh, Pa. 

Mugr-age, E. R Denver, Colo. 

Muzzy, William J El Reno, Okla. 

Myers, R. E. ..Oklahoma City, Okla. 
♦♦N.aegeli, Otto. .Z urich, Switzerland 

N.abr, Fred C Kansas City, Mo. 

Neal, M. Pinson Columbia, Mo. 

fNELSON, I. A Tulsa, Okla. 

Neuman, Lester. .Washington, D. C. 

Nickel, A. C Bluffton, Ind. 

Norris, Charles . . New York, N. Y. 

Norris, Jack C Atlanta, Ga. 

Oesterlin, Ernst J. Milwaukee, Wis. 
O’Reilly, B. C. N, 

San Francisco, Calif. 

Owen, Clarence I Detroit, Mich. 

Owen, May Fort Worth, Texas 

Owen, Robert G Detroit, Mich. 

Patton\ M. M Spokane, Wash. 

Paul, John D Philadelphia, Pa. 

Payne, Foy C Dayton, Ohio 

Peckham, a. L. .Poughkeepsie, N. Y. 

Pessin, Samuel B Madison, Wis. 

fPETERSON, R. F Butte, Montana 

Pflaum, C. C Columbia, Mo. 

Pickard, Rawson J. .San Diego, Calif. 

Poling, R. B Youngstovm, Ohio 

Pons, Carlos A Asburj* Park, N. J. 

PoTTENGER, J. E Monrovia, Calif. 

Potter, F. C Akron, Ohio 

Pr.\cher, John Monroe, La, 

Pr-att, Orlyn B Los Angeles, Cal. 

Prentice, H. R Kalamazoo, Mich. 

Pribram, E. A Chicago^ 111. 

Priestmaiv Gordon L. I., hi. Y. 

PuLFORD, D. S Sacramento, Calif. 

Ramsey, Thomas L Toledo, Ohio 

tREiMANN, S. P Philadelphia, Pa. 

Reiners, Chas. R. .Himtingdon, Pa. 

Reinh.art, Harry L. .Columbus, Ohio 

Reuter, C. H Kahului, Hawaii 

tRHAMY, B. W Fort Wayne, Ind. 

Rice, E. C., Jr Washington, D. C. 

Richardson, R Philadelphia, Pa. 

•Richter, M. N New York, N. Y. 

Rigby, H.allib C. .Spartanburg, S. C. 

Robinson, J. E Temple, Texas 

Roche, Mary E Norfolk, Va. 
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Rotir.nicic. C. E.. Battle Crock, Mich. 
Rogers, william N. . . .Trenton, N. J. 

Ro«cKOvr, E. C Rochester, ^Rnn. 

RosE.'iTjrAL, N....,.Ncw York, N. Y, 

Rotu, Joseph F Wilkes-Barre, Pn. 

Roth, Paul Battle Creek, Mich. 

tRoYCE, ClaytokE. Jacksonville, Fla. 
RcnENfJTOSE, A. I. .Philadelphia, Pa. 

RriiN-iT?., A. S Oniah.a, Nebr. 

Ruediokil E. II Siin Diego, Calil. 

Rl’sshm, Besjamin’ C.. Omaha, Nebr. 
Rmnn, C. T.. Colorado Springs, Colo. 

Sandblad, a. G McKeesport, Po. 

ISakford, a. II Rochester, Minn. 

SAi’Hin, Otto Chicago, III. 

Savpihotok, S. W Brj-n Mawr, Pa. 

Sait,. E. B Mneon, Georgia 

Saylor, E. L .Akron, Ohio 

tScii.ADE, A. H Toledo, Ohio 

iScn.ADT, Geo. L. , .Springfield, Mass. 

Scnr.RY, Chas. W St. Louis, Mo. 

‘SarERAOO, M Lexington, I^'. 

ScHLEiFSTEiN, J. I Albany, N. Y. 

ScHMiTTOU, L. V Memphis, Tenn. 

ScrLiMRt), Gails'er. ..Eftu Claire, Wis. 

Sekcok, David P Bronx, NL Y. 

tSEELM-AH, John J Milwaukee, Wis. 

Sr.ESLAN, W. n New Orleans La, 

Shackfoud, B. C..Ix)ng Beach, Cnlif. 

SnArr.n, Rudolph J Corning, N. Y. 

Shaw, W Richmond, Virginia 

SiiAWEEni'., Max Dover, Ohio 

Sheppe, Wjs. M ^Vhecling, W. Va. 

Sniu.iNO, E. R Columbu.s, Ohio 

SniREY, U. W Yakima, Wash. 

SmuMEU, Emilik C.. Brooklyn, N. Y. 

SicKEL, Gkoroe B Chester, Pn. 

Silverman, I. J New York, N. Y. 

SiMP.iON, JoH.N C Norristown, Pa. 

tSiMivoN, Walter M Dnvton, Ohio 

fcMiTH, Esmonds B. . .Brooklyn, N. Y. 
, Smith, William A. ..New Yo'rk, N. Y. 
Sqixiit, L, a. . . Philadelphia, Pa, 
TSoNDtitN. PnED E..NCW York, N. Y. 
Spalth, Wm. I,. C PhUatlolnhia, Pn. 

fSriTr , 1 1 r.r.it AN N ashvillc, Tenn, 

Spohh, Carl L Columbus, Ohio 

StAurrs, Ktheltn 


Colorado Springs, Colo. 
Stanol, Pukd H....St. Cloud, Minn. 

Starut, a. C Sioux Citv, Iowa 

fcTEiKaEP.n, Bernhard... Toledo, Ohio 
S-s-vVAirr, flKNHY,.., GeUwburg. Pa. 
hr. Georoe, a. V ..New York, N. Y. 
tSrir.ft, Roar. P. E Spokane, Wash. 
fcriiXMAN, rULPii 0 New York, N. Y. 
••.Srtrr, Cow. R .WtE^hingion, D. C. 
Sr. John. f.. Q. . .Philadelphia, Pn. 
Stonf, Mrr.!LAV C Springfield, Mo. 
g'TuVE, . B . . .S*heriectndy, N. Y. 


Stout, B. F San Antonio, Tcxn.s 

Stout, Sidney E..Fort Worth, Texas 

Stovall, W. D Madison, V"is. 

tSxowE, W. P...San Francisco, Calif. 
Sullivan, Helen C. . .Denver, Colo. 
SuMERLiN, Harold S. San Diego, Calif. 

SW.AN, Mary H Chicago, 111. 

ISwe.any, Henry C Chicago, 111. 

Terrell, T, C.. Forth Worth, Texas 

Terry, Be.vj._T ..Tacoma, Wash. 

Thalhimer, William Chicago, III. 

Tn.AiuNonn, E. L Milwaukee, Wis. 

tTnoM.AS, W. S. Clifton S^^ings, N. Y. 

Thompson, II. A San Diego, Calif. 

Thompson, II. E. ...... .Bangor, Me, 

Thornton, H, C. Indianapolis, Indiana 
Thorsness, Edwin T. 

Ca,sper, Wyoming 

Thro, Wm.C New York, N. Y. 

Todd, Lester C Charlotte, N. C. 

Trimble, Wm, K. .Kansas City, Mo. 
Tripoli, Carlo J..Ncw Orlcan.s, La. 
Trumper, Arraham 

Montgomery, Alnb.amn 

•Turley, Louis A Norman, Okla. 

Turner, Geo El Paso, To.xas 

tVAN .\tta, j. R. .Albuquerque, N. M. 

Van Horn, II. 11 Ilarrmburg, Pft. 

Vaughan, S. L Buffalo, N. Y. 

Vaughan, Warren T. Richmond, Va. 
Venaule, D. R. . .Wichita Falls, Texas 
VicTou-S, E. A.. San Francisco, Call/. 
VoLLMER, Maud J.... Moline, Illinois 
•Von deh Leith, John F. 

Jersey City, N. J. 

VON Ha.'lm, E New Orleans, La. 

Walker, T. T Watertown, N. Y. 

Wallace, Stuart A Dallas, Texas 

tWAiiREN, Mortimer. . .Portland, Me. 
Warwick, Maroaret 

Buffalo, New York 

Weeter, Harry M Louisville, Ky. 

Weinoart, Julius S. 

De-s Moines, Iowa 
••Welch, William II. .Baltimore, Md. 
WELLiinocK, W. L. A..Rochcster, Minn. 

Wenner, Joh.v j Allentown, Pa. 

Wekner, Thomas J . . WiIkc.s-Barro, Pa. 

Wescott, a. M .Newburgh, N. Y. 

West, P. C Seattle, Wash. 

White, C. Y Philadelphia, Pn. 

White, E. T Greenville, Miss. 

White, G, H,, Jr Baltimore, Md. 

Willetts, Ernest W. . PittsburgiL Pn. 

Williams, Wm. W Denver, Colo. 

Williford, Herman B. 

Beaumont, Texas 
•‘Wilson, L. B Rochester, Minnesota 

Vf’iLSQN, \v. Henry ,.Joli<>t, IB- 

Wiseman, .Toun 1. ...Torrance, Pft. 
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WooD-sTARD, L. R.. .Mason City, Iowa 

Weight. Arthtie W Albany, N, Y. 

WtTETZ, 'Joicf G Pitfsburgh, Pa. 

♦Wt.'CN'dt, Miss Helen^. Omaha, Nebr. 

‘Yagle, E. M Detroit, Iklich. 

Yagttda, Asher Newark, N. J. 


YoxJiiANS, Correx P. 

St. Petersburg, Florida 

YotniAXS, IvA C Miami, Fla. 

Young, AnnaM Cleveland, Ohio 

Zbinden, Theodore Toledo, Ohio 

ZiELESSEN, F. O. 

Easton, Pennsylvania 


Registry op Technicians 

In view of the encouragement given by the American College of Surgeons 
to have all technicians of approved hospitals apply for certificates from the 
Registry, a large number of new applicants have taken the October examinations. 

At the meeting of the Board of Registry held in Cleveland, during the con- 
vention of the American Society of Clinical Pathologists, considerable business 
was transacted, the most important being 

1. Examination of applications of 24 candidates for rating of Medical Tech- 
nolo^st. Fifteen were rejected and nine approved. 

2. Consideration of the applications of 16 training schools for approval and 
registration. Two of them were approved, ten rejected, and four were held 
over pending the joint action of the Board and the Council on Medical Edu- 
cation and Hospitals of the American Medical Association, which will be taken 
within the next year to unify the standards of hospital training course for labo- 
ratory technicians. The final action must necessarily await the completion of 
inspection of training schools throughout the United States by the inspectors 
of the Council. 

3. Decision to publish in our official Johrn.al the examination questions and 
the names of those who successfully passed the examination. 

4. Re-emphasis on the decision that no technician shall be granted a certifi- 
cate of registration who operates a private laboratory “regardless of location.” 

5. Decision to the effect that after 1936 the minimum requirements for 
registration of laboratory technicians shall be raised to two years of college 
work including major sciences. The technicians who meet the minimum 
requirements of one 3 ’-ear college including chemistrj’^ and biology and who 
shall have completed their training prior to 1936, are eligible to register after 
1936. The credits submitted should be verified through the state board of 
education or other authorized educational agent before the student is enrolled. 

An informal conference was held by the members of the Board and Doctor 
Cutter of the Council on Medical Education and Hospitals of the A. M. A. 
and members of his staff. It was decided to formulate the essentials for ap- 
proval of training schools for laboratory technicians by the joint action of the 
Coimcil and the Board as soon as inspection of a sufficient number of the train- 
ing schools has been completed by the Council’s representatives during the com- 
ing 5 ’’ear. It is the desire of the Coimcil to cooperate wdth the Board in this 
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imdcxtnkin^ and not to supplant the Board or duplicate the program of the 
Board in this matter. In the future, anj' action to be taken by the Board mth 
reference to approval of training schools for laboratory technicians is to be 
referred to the Council for its approval and endorsement. Eventually approval 
of lhc.=c .■schools ivfll be granted only by the joint action of the Council and the 
Board, according to the minimum requirements or essentials to be formulated 
jointly. 


The JounKAL calls attention ndth a great deal of pride to the increase in 
advertising in its pages. It is a particular pleasure to call attention to the 
advcrtl^onicnts of the Corning Glass Company, Kesearcli Supply Corporation, 
Looser Laliorafories, Itciker Instrument Company, and Central Scientific 
Company. While some of these organizations have been advertisers in the 
past, they have recently renewed their contracts with the JormNAL. hicmbcrs 
of (he Society «dli find these high class firms ready to supply them with good 
laboratory material. In ordering supplies from these and our other advertisers, 
we urge you to refer to the JounNAn. 
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A GRANULOCYTOSIS, 453 
Alcohol, test, 182 
Allergic disease, 44G 
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Amebiasis, diagnosis, 470 
Antigen emulsion, 420 
Antigen^ Wassermann, 235, 301 
Antitoxin, streptococcus, standardiza- 
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Arsenic in brain, 362 
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Friedman test, 242 

^ASSING, findings in, 309 
Gettlbr, a. O,, 50 

Gettler, a. O., and St. George, 
A. V., 429 

Giordano, A. S., 312 
Granulopenia, etiology of, 453 
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